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I SUBJECT: Certification of Adopted Regional Water Quality Management Plan 

TO: The Legislative Bodies of All of the Local Units of Government Within the Southeastern Wisconsin Region 
Comprising the Counties of Kenosha, Milwaukee, Ozaukee, Racine, Walworth, Washington, and Waukesha: 

I This is to certify that at a special meeting of the Southeastern Wisconsin Regional Planning CommWon held at the 
Milwaukee County Courthouse, Milwaukee, Wisconsin, on the 12th day of July 1979, the Cornmission did by unanimous 
vote of all Com ers present, being 16 ayes and 0 nayes, and by appropriate resolution, a copy of which is made 
a part hereof and incorporated by reference to the same force and effect as if it had been specifically set forth herein 

I in detail, adopt a regional water quality management plan for the Southeastern Wisconsin Region, said Region being 
comprised of Kenosha, Milwaukee, Ozaukee, Racine, Walworth, Washington, and Waukesha Counti said regional 
water quality management plan being a part of the master plan for the physical development of the is comprised 
of all of the inventory findings, forecasts, maps, charts, figures, diagrams, and supporting data, plans, and plan imple- 
mentation recommendations contained in SEWRPC Planning Report No. 30, A Regional Water $uatilv Management 
Plan for Southeastern Wisconsin: 2000, Volume One, Inventory Findings, published in September 1978; Volume TWO, 
Alternative Plans, published in February 1979; and Volume Three, Recommended Plan, published in June 1979, attached 
hereto and made a part hereof. Such action taken by the Commission is hereby recorded on and b a part of said p b ;  

1 and the plan is hereby transmitted to the constituent local units of government within the w o n  for consideration, 
adoption, and implementation. 

IN TESTIMONY WHEREOF, I have hereunto set my hand and seal and cause the seal of the Southeastern Wisconsin 
Regional Planning Commission to be hereto affixed. Dated at the City of Waukesha, Wisconsin, this 13th day of July 1979. 

I / 

I 

, 
George C. Berteau, Chairman 
Southeastern Wisconsin Regional 

I Planning Cornmidon 

ATTEST: 

Kurt W. h e r  

I Deputy -tary 
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Resolution No. 79-7 

RESOLUTION OF THE SOUTHEASTERN WISCONSIN REGrONAL PLANNING COlWMISSION 
ADOPTING A REGIONAL WATER QUALITY MANAGEMENT PLAN 

THE PLAN BEING A PART OF THE MASTER PLAN FOR THE PHYSICAL DEVELOPMENT 
OF THE REGION COMPRISED OF THE COUNTIES OF KENOSHA, MILWAUKEE, OZAUKEE, 

RACINE, WALWORTH, WASHINGTON, AND WAUKESHA IN THE STATE OF WISCONSIN 

WHEREAS, petitions, in the form of resolutions, were duly adopted by the governing bodies of the governmental units 
located within the Counties of Kenosha, Milwaukee, Ozaukee, Racine, Walworth, Washington, and Waukesha in the State 
of Wisconsin, petitioning the Honorable Gaylord A. Nelson, as the Governor of the State of Wisconsin, to create a regional 
planning commission, embracing the said counties, pursuant to the provisions of Section 66.945(2) of the Wisconsin 
Statutes; and 

WHEREAS, pursuant to the said petitions, the Southeastern Wisconsin Regional Planning Commission was duly created by 
the written Executive Order of the honorable Gaylord A. Nelson, in his official capacity as the Govemor of the State of 
Wisconsin, attested to by the Secretary of State of the State of Wisconsin, which said Executive Order ww duly signed and 
issued on the 8th day of August 1960, pursuant to the provisions of Section 66.945(2) of the Wisconsin Statutes; and 

WHEREAS, the said Executive Order specifically extended to the Southeastern Wisconsin Regional Planning Commission, 
so created, jurisdiction in the area and boundaries embraced by, included in, and limited to the said Counties of Kenosfia, 
Milwaukee, Ozaukee, Racine, Walworth, Washington, and Waukesha in the State of Wisconsin; and 

WHEREAS, a copy of the sgid Executive Order was forwarded by the office of the said Govemor to each of the local 
govemmental units included within the area and boundaries defined in the said Executive Order; and 

WHEREAS, following the creation of the said Commission, public hearings were held in said local governmental units, 
following which the membership composition of the said Regional Planning Commission was duly appointed under, and 
pursuant to, the provisions of Sections 66.945(3) and (4) of the Wisconsin Statutes; and 

WHEREAS, following the appointment of the said membership, the said Regional Planning Commiiaion met and organized 
and elected a Chairman and Executive Committee and appointed an Executive Director and appointed advisory com- 
mittees and adopted by-laws and established its own rules of procedure and scheduled quarteriy meetin@ of the Commis- 
sion to be held each year and hired such experts and consultants as it deemed necessary for the prosecution of its respon- 
sibilities and engaged a general counsel; and it thereafter kept a record of its resolutions, transactions, findings, and 
determinations, which have been and are a public record under, and pursuant to, the provisions of Sections 66.945(5), (6), 
and (7) of the Wisconsin Statutes; and 

WHEREAS, following the organization of the said Regional Planning Commission and under, and pursuant to, the provi- 
sions of Section 66.945(8) of the Wisconsin Statutes, it proceeded to conduct all types of research studies, collect and 
analyze data, prepare maps, charts, and tables, and conduct all necessary studies for the accomplishment of its other duties 
and has prepared numerous reports presenting the findings and recommendations of its research and studies concerning the 
physical, social, and economic development of the Region and has distributed these reports and provided ottfvisory services 
on planning problem to the local governmental units within the Region and to other public and privet& agencies in matters 
relative to its functions and objectives and made annual reports of its activities to the State h r e  of Wisconsin and 
the legislative bodies of the local governmental units within the Region, all leading to the ultimate adoption of a master 
plan for the Region when all studies, data, maps, charts, and tables have been completed; and 

WHEREAS, it entered into contracts with local units of government within the Region under, and pursuant to, the provi- 
sions of Sections 66.30 and 66.945(12) of the Wisconsin Statutes, offering advice on land use, thoroughfares, community 
facilities, and public improvements; and 

WHEREAS, for the purpose of accomplishing the objectives of the Regional Planning Commission, it accepted from local, 
state, and federal government agencies aids and grants, which items have been furnished on a basis not incompatible with 
the provisions of Section 66.945 of the Wisconsin Statutes under conditions that are in accordance with the accomplish- 
ment of its objectives; and 

WHEREAS, 27 i m p o r t ~ ~ t  elements of the master plan have been duly adopted by the Southewtern Wisconsin Regional 
Planning Commission; nypely , 

1. The compreheqgjve plan for the Root River watershed at a meeting held on the 22nd day of September 1966; and 



2. The regional land use plan (1990) at a meeting held on the 1st day of December 1966 and the regional land use 
plan (2000) at a meeting held on the 19th day of December 1977, the latter constituting an amendment and 
extension of the former; and 

I 
3. The regional transportation plan (1990) (highway and transit components) at a meeting held on tbe 1st day of 

December 1966 and the regional transportation plan (2000) (highway and components) at a meting held 
on the 1st day of June 1978, the latter plan constituting an amendment and ertewion of the former plan; and 

I 
4. The comprehensive plan for the Fox River watershed at a meeting held on the 4th day of June 1970, and amended 

at meetings held on the 13th day of September 1973, the 5th day of June 1975, and the 1st day of dune 1978; and 

5. The Milwaukee County jurisdictional highway system plan at a m held on the 4th day of June 1970 and 

I 
amended and extended through the adoption of the regional tran plan (2000) at a meeting held on 
the 1st day of June 1978; and I 

6. The comprehensive plan for the Milwaukee River watershed at a meeting h& on the 2nd day of March 1972; and I 
7. The Milwaukee area transit plan at a meeting held on the 2nd day of B&ch 1972 md amended and extended I 

through the adoption of the regional transportation plan (2000) at a held on tbe 1st day of June 1978; and 
I 

8. The comprehensive plan for the Kenosha Planning Dish+& at a meeting held on tbe 1st day of June 1972; and 1 
9. The Walworth County jurisdictional highway system plan at a m held on the 1st day of March 1973 and 

amended and extended through the adoption of the regional tmmqmrtation plan (2000) at a aeethg held on the 
1st day of June 1978; and I 

10. The Ozaukee County jurisdictional highway system plan at a meeting held on the 7th day of M i d  1974 and 
amended and extended through the adoption of the regional n plan (2000) at a meeting held on the 
1st day of June 1978; and I 

11. The regional sanitary sewerage system plan at a meeting held on the 13th day of May 1974; and 
I 

12. The regional library facilities and services plan at a meeting held on the 12th day of September 1974; and 1 
13. The Racine area transit development program at a meeting held on the 12th day of September 1974 and amended 

and extended through the adoption of the regional trampartation p h  (2000) at a meeting held on the 1st day of 
June 1978; and I 

14. The Waukesha County jurisdictional highway system plan at a meeting held on the 5th day of June 1975 and 
amended and extended through the adoption of the regional ortation p h  (2000) at a meeting held on the 
1st day of June 1978; and I 

15. The regional housing plan at a meeting held on the 6th day of June 1975; a d  1 
16. The comprehensive plan for the Racine Urban Planning Dktdct at a meeting held on the 5th day of June 1975; and 1 

17. The Kenosha County jurisdictional highway system plan at a meeting held on the l l t h  day of September 1976 and 
amended and extended through the adoption of the regional tamsportation plan (2000) at a mee- held on 
the 1st day of June 1978; and 

I 
18. The Washington County jurisdictional highway system plan at a meeting held on the l l t h  day of September 1975 

and amended and extended through the adoption of the regional hmportrrlion plan (a000) at a meeting held on 
the 1st day of June 1978; and 

I 
19. The Racine County jurisdictional highway system plan at a meeting held on the 4th day of December 1975 and 

amended and extended through the adoption of the regional tamsportation plan (2000) at a meeting held on 
the 1st day of June 1978; and 

I 
20. The regional airport system plan at a meeting held on the 4th day of kIarch 1976; and 

21. The Kenoeha area transit development program at a meeting held on the 3rd day of June 1976 and amended and 
extended through the adoption of the regional hmportation plan (2000) at a meeting held on the 1st d~ of dune 

I 
1978; and 1 

I 



22. The comprehensive plan for the Menomonee River watershed at a meeting held on the 20th day of January 1977; 
and 

23. The regional park and open space plan at a meeting held on the 1st day of December 1977 and amended through 
the adoption of the park and recreation plan for Ozaukee County at a meeting held on the 14th day of September 
1978; and 

24. The transportation systems management plan for the Kenosha, Milwaukee, and Racine urbanized m a s  at a meeting 
held on the 19th day of December 1977 and amended, extended, and refined at a meeting held on the 7th day 
of December 1978; and 

25. The transportation plan for the transportation handicapped in southeastern Wisconsin at a meeting held on the 
13th day of April 1978 and amended at a meeting held on the 7th day of December 1978; and 

26. The regional wastewater sludge management plan at a meeting held on the 14th day of September 1978; and 

27. The comprehensive plan for the Kinnickinnic River watershed at a meeting held on the 1st day of March 1979; and 

WHEREAS, all planning studies necessary for the preparation of one additional important segment of the master plan for 
the physical development of the Region have been concluded; namely, a regional water quality management plan, including 
the preparation, printing, and publication of SEWRPC Planning Report No. 30, A Regional Watar Quality Management 
Plan for Southeastern Wisco~sin: 2000, Volume One, Inventory Findings, bearing the date of September 1978; Volume 
Two, Alternative Plans, bearing the date of February 1979; and Volume Three, Recommended Plan, bearing the date of 
June 1979, which report contains water quality management proposals and water quality management agency designations 
for the Southeastern Wiscomh Region, and being a regional water quality management plan is intended by the Regional 
Planning Commission to constitute an integral part of the master for the Region and to amend, extend, and refine recom- 
mendations cohtained in certain previously adopted regional plan elements, consisting of the comprehensive plans for the 
Root, Fox, Milwaukee, Menomonee, and Kinnickinnic Rivers, the regional sanitary sewerage system plan, the regional land 
use plan (2000), and the regional wastewater sludge management plan; and 

WHEREAS, the Technical Advisory Committee on Areawide Water Quality Management Planning, an advisory committee 
to the Commisssion duly constituted pursuant to Section 66.945(7) of the Wisconsin Statutes, after reviewing testimony 
concerning the plan provided at a public hearing held on April 19, 1979, following an extensive public informational 
effort, unanimously approved the regional water quality management plan as amended based upon testimony provided at 
the hearing, all as presented in the aforenoted report at its meeting held on June 19, 1979, and recommended that the 
Commission act favorably upon the regional water quality management plan; and 

WHEREAS, under the provisions of Sections 66.945(8) and (10) of the Wisconsin Statutes, the Regional Planning Commis- 
sion is authorized and empowered as the work of making the whole master plan progresses, to adopt a resolution approving 
the regional water quality management plan as a part of the master plan ultimately to be concluded; and 

NOW, THEREFORE, BE IT RESOLVED: 

FIRST: That the regional water quality management plan being a part of the master plan for the physical development of 
the Region and comprised of SEWRPC Planning Report No. 30, A Regional Water Quality Management Plan for the South- 
eastern Wisconsin Region: 2000, Volume One, Inventory Findings, published in September 1978; Volume Two, Alterna- 
tive Plans, published in February 1979; and Volume Three, Recommended Plan, published in June 1979, which plan was 
prepared and financed in part through planning funds provided by the Wisconsin Department of Natural Resources and the 
U. S. Environmental Protectdon Agency, be and the same hereby is in all respects ratified, approved, and officially adopted. 

SECOND: That the said SEWRPC Planning Report No. 30, together with all maps, plats, charts, programs, and descriptive 

I and explanatory matter therein contained are hereby made a matter of public record and the originals and true copies 
thereof shall be kept at all times at the offices of the Southeastern Wisconsin Regional Planning Commission presently 
located at the Old Courthouse Building in the City of Waukesha, County of Waukesha, and State of Wisconsin, or at any 
subsequent office that the said Commission might occupy for examination and study by whomsoever may desire of the 

I same. 
1 

THIRD: That a true, correct, and exact copy of this resolution, together with a complete and exact copy of SEWRPC 

I 
Planning Report No. 30, A Regional Water Quality Management Plan for Southeastern Wisconsin: 2000, Volume One, 
Inventory Findings, published in September 1978; Volume Two, Alternative Plans, published in February 1979; and 
-ommended Plan, published in June 1979, containing the said descriptive and explanatory matter, shall 
be forthwith d i s t r i b u t e d t h e  local legislative bodies of the governmental units within the Region entitled thereto 
and to such other bodies, agencies, or individuals as the law may require or as the Commission or its Executive Com- 

I mittee or its Executive Diredor, at their discretion, shall determine and direct. 



FOURTH: That the regional water quality management plan shall, following the adoption of this resolution, become an 
element of the master plan for the entire Region, which master plan shall be made for the general purpose of guiding 
and accomplishing a coordinated, adjusted, and harmonious development of the entire Regian and which will, in accor- 
dance with existing and future needs, best promote public health, safety, m o d ,  order, convenience, prosperity, and the 

I 
general welfare, as well as efficiency and economy, in the process of development, and the purpose and effect of the 
adoption of the master plan shall be solely to aid the Regional Planning Commirsirion, the local governments and the local 
governmental officials comprising the Region, the state government and state governmental officials, and the federal 
government and federal government officials in the performance of their functions azld duties. 

I 
I 

The foregoing Resolution, upon motion duly made and seconded, wag mguldy adopted at the meeting of the South- 
eastern Wisconsin Regional Planning Commission held on the 12th dtry of July 1979, the vote being: Ayes 16; and 

I 
Nayes 0. 

I 
I 

4' 
George C. Bertmu, Chairman 

I 
ATTEST: 
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SOUTHEASTERN WISCONSIN REGIONAL PLANNIN 
91 6 NO EAST AVENUE P 0 BOX 769 WAUKESHA. WISCONSIN 53187 

STATEMENT OF THE CHAIRMAN 

This is the third and final volume of the planning report setting forth the findings and recommendations of the areawide water quality management 
planning program conducted by this Commission within the Southeastern Wisconsin Region pursuant t o  the provisions of Section 208 of the Federal 
Water Pollution Control Act. It  presents a plan for the attainment of clean and wholesome surface waters within the Region-surface waters that are 
"fishable and swimmable." Moreover, the plan would achieve such waters in a cost-effective manner. 

The plan consists of five elements. The f i s t  element consists of a land use element setting forth recommendations with respect t o  the spatial and temporal 
location of urban development within the Region and for the p rese~a t ion  of the primary environmental corridors and the prime agricultural lands of the 
Region. This land use plan is the foundation of the other four elements of the areawide water quality management plan, and provides the means for 
relating those other four elements not only to  each other but to  the transportation, park and open space, flood control, and other functional plans 
prepared by this Commission. The second element is a point source pollution abatement element, which contains recommendations concerning the extent 
and location of sanitary sewer service areas; the location, type, and capacity of sewage treatment facilities and the level of treatment required at such 
facilities in order to  meet the established water use objectives; the location and configuration of trunk sewers; the abatement of pollution from separate 
and combined sewer overflows; and the abatement of pollution from miscellaneous point source discharges, including industrial wastewater discharges. 
The third element is a nonpoint source pollution abatement element consisting of recommendations for the control of pollutant runoff from both rural 
and urban lands. The fourth element is a sludge management plan consisting of recommendations for the handling and disposal of residual sludges from 
public and private sewage treatment facilities. The fifth element consists of a recommendation for the estahlishment of a continuing water quality 
monitoring program within the Region. This report also sets forth the specific actions required by the various local, state, and federal units and agen- 
cies of government concerned t o  fully implement the plan over time. These recommendations may be thought of as a sixth plan element, the so-called 
"management plan" required by federal regulations. 

The work of the Regional Planning Commission has to  date been entirely advisor; to  its constituent units and agencies of government. Strictly speaking, 
this will remain true upon adoption and certification of the areawide water quality management plan. State and federal regulations, however, can be 
expected to  operate in such a manner as to  promote plan implementation in a positive manner. First, state and federal grants may be anticipated to  be 
conditioned upon the conformance of water quality control projects with the adopted plan. Second, the issuance of permits under the Wisconsin 
Pollutant Discharge Elimination System by law may not conflict with the recommendations of the plan. Third, the sanitary sewer service areas associated 
with specific sewer extensions must conform by state regulation t o  the areas recommended in the plan. In spite of these state and federal measures, plan 
implementation can ultimately be achieved only through the cooperative action of all of the units and agencies of government concerned. 

The plan presented in this report is the product of almost four years of intensive planning effort. This effort was culminated in a series of public informa- 
tional meetings, a regional planning conference, and a formal public hearing in which the findings and recommendations of the work were subject to  
evaluation by public officials and interested citizens. The reaction to  the plan at the informational meetings, conference, and hearing was largely 
favorable, reflecting the high degree of public participation in the plan formulation provided by the Technical Advisory Committee and by the Citizens 
Advisory Panel for Public Participation created by the Commission t o  assist in this effort. The Committee and Panel were comprised of distinguished 
public works officials, sanitary engineers, agricultural land management experts, representatives of major universities, state and federal agency representa- 
tives, and representatives of local units of government, as well as citizen leaders from across the Region, who unselfishly placed their knowledge and 
experience at the disposal of the Commission in the making of the water quality management plan. 

The Commission hereby recommends this plan to all of the implementing agencies as a sound point of departure for the making of water quality 
management and related land use development decisions within the Region. In its continuing role as a coordinator of plan implementation activities 
within the Region, the Commission stands ready to  assist those agencies in the implementation of the recommended areawide water quality management 
plan and, through such implementation, the attainment of a more healthful and attractive environment for life within the Region. 

/' 
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Chapter I 

INTRODUCTION 

The major findings and recommendations of the areawide 
water quality management planning program for south- 
eastern Wisconsin, a program conducted pursuant to 
Section 208 of the Federal Water Pollution Control 
Act, are presented in two Commission planning reports. 
The first report, SEWRPC Planning Report No. 29, 
A Regional Wastewater Sludge Management Plan for 
Southeastern Wisconsin, sets forth the findings and 
recommendations of the planning program relative to 
the management of sludges generated and expected to 
be generated within the Region as a result of water 
and wastewater treatment. The second report, SEWRPC 
Planning Report No. 30, A Regional water Quality 
Management Plan for Southeastern Wisconsin: 2000, is 
a three-volume planning report. The first volume sets 
forth the basic principles and concepts underlying the 
areawide water quality management planning program; 
discusses the relationship of that program to the Commis- 
sion's comprehensive regional planning program for 
southeastern Wisconsin; describes the existing and man- 
made features of the Region which affect and are 
affected by water quality conditions; describes existing 
levels of, and historic trends in, water quality conditions 
in the lakes and streams of the Region together with the 
relationship of those conditions to  established water 
use objectives and supportive water quality standards; 
describes the existing sources of water pollution in the 
Region including both point and diffuse sources; and 
describes the legal and financial structures which are 
available to support the implementation of recommended 
water quality management measures.' 

The second volume of SEWRPC Planning Report No. 30 
sets forth recommended water use objectives and sup- 
porting water quality standards for the lakes and streams 
of the Region; discusses anticipated future growth and 

' In addition to the referenced SEWRPC Planning Reports 
Nos. 29 and 30, the following SEWRPC reports have been 
compiled as part of the areawide water quality manage- 
ment planning program for southeastern Wisconsin: Tech- 
nical Report NO. 2 (revbed edition), Water Law in South- 
eastern Wisconsin; Technical Report No. 6 (revised 
edition), Planning Law in Southeastern Wisconsin; Tech- 
nical Report No. 17, Water Quality of Lakes and Streams 
in Southeastern Wisconsin: 1964-1 975; Technical Report 
No. 18, State of the Art of Water Pollution Control in 
Southeastern Wisconsin, Volume One, Point Sources, 
Volume TWO, Sludge Management, Volume Three, Urban 
Storm Water Runoff, and Volume Four, Rural Storm 
Water Runoff; Technical Report No. 21, Sources of 
Water Pollution in Southeastern Wisconsin: 1975; and 
SE WRPC Staff Memorandum, "Water Quality Simulation 
Modeling in Southeastern Wisconsin. " 

change in population and economic activity levels and in 
land use development within the Region; and presents 
and evaluates alternative plans to  meet the recommended 
water use objectives. The alternative plan evaluation 
includes consideration of the technical, economic, legal, 
and practical aspects of the plans as well as of the effects 
on water quality conditions in order to provide a sound 
basis for the selection of a recommended areawide water 
quality management plan for the Region. 

This third and final volume of SEWRPC Planning Report 
No. 30 presents the recommended water quality manage- 
ment plan, consisting of a land use element, a point 
source pollution abatement element, an urban and rural 
nonpoint source pollution abatement element, a waste- 
water sludge management element, and a water quality 
monitoring element. In addition, plans for the protection 
and rehabilitation of the 100 major inland lakes within 
the Region are presented. The wastewater sludge manage- 
ment element set forth in SEWRPC Planning Report No. 
29 is represented in summary form. Importantly, this 
third volume identifies the means of achieving the staged 
implementation of the recommended plan over the plan 
design period. An environmental assessment of the 
recommended plan has been separately published and 
is available from the Commission offices. 

THE WATER QUALITY MANAGEMENT 
PLANNING PROCESS-A BRIEF REVIEW 

The recommended areawide water quality management 
plan presented in this volume was developed by applica- 
tion of a seven-step planning process through which 
existing and probable future surface water quality condi- 
tions within the Region can be quantitatively described 
and evaluated in relation to  alternative water use obiec- 
tives and supporting water quality standards; and the 
effects of alternative land use and management and of 
alternative pollution abatement measures can be quan- 
titatively estimated. The seven steps involved in this 
planning process are: 1) study organization and design, 
2) formulation of objectives and standards, 3) inventory, 
4) analysis and forecasts, 5)  plan design, test, and evalua- 
tion, 6) plan selection and adoption, and 7) plan imple- 
mentation. The previous two volumes of this planning 
report have dealt with the first five steps of this planning 
process. This volume deals with the final two steps, plan 
selection and adoption and plan implementation. A brief 
description of each of the seven steps comprising the 
planning process is contained in Volume One, Chapter I1 
of this report, together with the basic principles and 
concepts underlying the areawide water quality manage- 
ment planning process. An elaboration on the two steps 
in the planning process with which this volume is 
concerned is warranted here. 



Plan Selection and Adoption 
The general approach used in the selection of one plan 
from among the considered alternatives was to proceed 
through the use of the Technical Coordinating and 
Advisory Committee structure through interagency 
meetings and hearings to  a final decision and plan adop- 
tion by the Commission in accordance with the provi- 
sions of enabling state and federal legislation. Plan 
selection and adoption necessarily involve both technical 
and nontechnical policy determinations. Accordingly, 
plan selection and adoption must be founded in the 
active involvement in the planning process of the various 
governmental bodies, technical agencies, and private 
interest groups concerned with water quality manage- 
ment. Such involvement is particularly important in 
light of the advisory role of the Commission in shaping 
regional development. The use of advisory committees 
and both formal and informal public hearings appears to  
be the most practical and effective procedure available 
for involving public officials, technicians, and citizens 
in the planning process, and for openly arriving a t  
agreement among the various interests on objectives 
and plans which can be jointly adopted and coopera- 
tively implemented. 

The selection of the recommended plan must focus 
primarily upon the degree to which the agreed-upon 
regional water use objectives are satisfied and upon the 
accompanying costs. Selection of the elements to  be 
included in the final plan ultimately must be made by the 
responsible elected and appointed public officials 
concerned and not by the planning technicians, although 
the latter may properly make recommendations based 
upon evaluation of technical factors. 

As an integral part of the areawide water quality planning 
program, a series of informal public informational 
meetings and a formal public hearing were held. The 
dates and locations of these meetings and the hearing, 
together with a summary of the public, Commission staff, 
and advisory committee reaction to  the recommended 
plan, are set forth in Chapter I1 of this volume. 

Plan Implementation 
No plan may be considered complete unless it includes 
provisions to  ensure and facilitate its implementation. 
The public participation, which was the key element 
in the regional water quality management planning 
process, should lead to a high degree of plan accept- 
ability and, hence, eliminate one serious obstacle to  
plan implementation. However, plan acceptance and 
adoption alone cannot guarantee implementation. More- 
over, Section 208 of the Federal Water Pollution Control 
Act requires explicit identification of plan implemen- 
tation responsibilities through the designation of manage- 
ment agencies. 

Implementation of the recommended plan requires that 
an institutional structure technically, legally, and finan- 
cially capable of managing, financing, and coordinating 
plan implementation be identified. Accordingly, the 
regional water quality management planning program 
sought to identify those management agencies which have 
the authority and capability to  effectively implement the 
various plan elements. Designations are set forth in 
Chapter I11 of this volume, together with recommenda- 
tions for needed enabling legislation. 



Chapter I1 

RECOMMENDED WATER QUALITY MANAGEMENT PLAN' 

INTRODUCTION 

The two previous volumes of this report have presented 
in summary form the basic information essential to  sound 
regional water quality management planning. These 
volumes have described the existing and man-made 
features of the Region which affect and are affected by 
water quality conditions; the existing levels of, and 
historic trends in, water quality conditions in the lakes 
and streams of the Region, together with the relationship 
of those conditions to the currently adopted water use 
objectives and supporting water quality standards; the 
existing sources of water pollution in the Region, 
including both point and nonpoint, or diffuse, sources; 
and the legal and financial structures which are available 
to support the implementation of recommended water 
quality management measures. In addition, such volumes 
have set forth recommended revisions to the water 
use objectives and supporting water quality standards for 
the lakes and streams of the Region so as to  achieve 
to  the greatest extent practicable the national goal of 
"fishable and swimmable7' waters. Finally, such volumes 
have set forth the anticipated future growth and change 
in population and economic activity levels and in land use 
development in the Region, and presented and evaluated 
alternative plans to  achieve the desired water use objec- 
tives, given existing and probable future conditions 
within the Region. This alternative plan evaluation 
included consideration of the technical, economic, and 
legal aspects of the plans, as well as the effects on water 
quality conditions, in order to  provide a sound basis for 
the selection of a recommended areawide water quality 
management plan for the Region. 

This chapter builds on the inventories, analyses, forecasts, 
and alternative plan evaluations previously presented, 
setting forth a recommended means of abating water 
pollution from all known sources in the Region, together 
with the estimated costs of the recommended abatement 
measures. The selection of the recommended plan from 
among the various alternatives considered was based upon 
an evaluation of the many tangible and intangible factors 
bearing upon water pollution control-with primary 

'The plan set forth in this chapter is the preliminary 
recommended areawide water quality management plan 
as that plan was presented a t  a series of public informa- 
tional meetings and a regional planning conference, and 
which was the subject of a formal public hearing. The 
plan was revised in several aspects following the public 
hearing, in response to public reaction to the plan. 
Changes to the plan as it is described in this chapter are 
set forth in Chapter I V  of this volume beginning on 
page 223. A reading of this chapter and the changes 
to the plan set forth in Chapter I V  will give the reader 
a clear understanding of both the preliminary recom- 
mended plan that was taken to public hearing and 
the final recommended plan that came out of the 
public hearing. 

emphasis, however, upon the degree to which the various 
alternatives, as described in Volume Two of this report, 
met the recommended water use objectives-and upon 
the accompanying costs. The plan selection process 
involved the extensive use of advisory committees, 
including the Citizens Advisory Panel on Public Participa- 
tion, and both informal public meetings and a formal 
public hearing. It  should be noted that in some cases the 
recommended water quality management plan elements 
presented herein represent a refinement of the elements 
selected from the alternatives presented in Volume Two, 
Chapter IV of this report. These refinements consist 
of such modifications to the initially developed alter- 
natives as were deemed desirable upon agency review 
of these alternatives. 

The recommended regional water quality management 
plan for southeastern Wisconsin consists of five major 
elements: a land use plan element, a point source pollu- 
tion abatement plan element, a nonpoint source pollution 
abatement plan element, a sludge management plan ele- 
ment, and a water quality monitoring plan element. Each 
of these five elements is described below. Following this 
description, analyses are presented with respect to plan 
costs and the extent to which the recommended plan 
may be expected to meet the recommended water use 
objectives and supporting water quality standards. The 
final section of the chapter presents a summary discus- 
sion of the major issues raised in the development of the 
areawide water quality management plan. 

LAND USE PLAN ELEMENT 

The most fundamental and basic element of the regional 
water quality management plan is the land use element. 
The future distribution of urban and rural land uses 
will determine to a large degree the character, magnitude, 
and distribution of nonpoint sources of pollution, the 
practicality of as well as the need for various forms 
of sludge management, and, ultimately, the quality of 
the surface waters of the Region. Consequently, the 
selection of a regional land use plan is the first and 
most basic step in synthesizing a regional water quality 
management plan. 

In a planning effort conducted concurrently with the 
areawide water quality management study, the Commis- 
sion prepared and adopted on December 19, 1977, 
a new regional land use plan for the design year 2000. 
This plan is set forth in full in SEWRPC Planning Report 
No. 25. A Regional Land Use Plan and a ke~ibna l  

Alternative A d  ~ e c o m k e n d e d  Plans. In addition, the 
Commission prepared and adopted on December 1,1977, 
a regional park -and open space plan, also for the design 
year 2000. This plan is set forth in full in SEWRPC Plan- 
ning Report No. 27, A Regional Park and Open Space 
Plan for Southeastern Wisconsin: 2000. The regional 



land use plan and the regional park and open space plan 
were prepared in a fully integrated manner, with the 
regional park and open space plan constituting a refine- 
ment of the park, outdoor recreation, and open space 
recommendations contained in the regional land use plan. 
Although the regional land use plan and the regional park 
and open space plan are hereby incorporated in full by 
reference into the regional water quality management 
plan, a brief description of the basic land use plan 
element, as set forth in these two companion plan 
documents, is warranted here for convenience. 

Basic Land Use Development Concepts 
The design year 2000 land use plan for the Southeastern 
s is cons in Region is shown in &aphic summary form on 
Map 1. The regional land use plan seeks to centralize land 
use development to the greatest degree practicable; to 
encourage new urban development to  occur at densities 
consistent with the provision of public centralized 
sanitary sewer, water supply, and mass transit facilities 
and services; to  encourage new urban development to 
occur only in areas covered by soils well suited to urban 
use and not subject to  special hazards, such as flooding; 
and to encourage new urban development and redevelop- 
ment to occur in areas in which essential urban facilities 
and services are available-particularly the existing urban 
centers of the Region-or into which such facilities and 
services can be readily and economically extended. While 
the plan continues to recognize the importance of the 
urban land market in determining the location, intensity, 
and character of future urban development within the 
Region, it proposes to regulate to  a greater degree than in 
the past the effect of this market on development in 
order to  promote a more orderly and economic settle- 
ment pattern; to  avoid further intensification of the 
existing and the creation of new areawide developmental 
and environmental problems; and to generally channel 
the results of market forces into better conformance with 
sound, areawide land use development objectives. 

Urban Development and Density 
The recommended regional land use plan envisions 
converting about 113 square miles of land from rural to 
urban use over the period 1970 through 2000, substan- 
tially less than the approximately 235 square miles 
which would have to  be converted under a continuation 
of the existing trends toward decentralization of urban 
development within the Region. The degree of cen- 
tralization envisioned in the new plan is indicated by 
the fact that more than 60 percent of all new urban 
residential land, and about 49 percent of the incremental 
resident population, would be located within 20 miles of 
the central business district (CBD) of the City of 
Milwaukee. The plan envisions that new urban develop- 
ment would occur primarily in planned neighborhood 
units at mediumdensity population levels; that is, at 
about four dwelling units per net residential acre, or 
about 5,000 persons per gross square mile. The plan 
envisions that by the year 2000, about 92 percent of all 
urban land uses and about 93 percent of the resident 
population of the Region would be served with public 
sanitary sewer and public water supply services. 

The plan recognizes that there will continue to  be some 
demand within the Region for rural, or "country," 

living by nonfarm people. To a large extent in past 
years, this demand has been met through the develop- 
ment of subdivisions served by septic tanks and private 
wells with lot sizes ranging from less than one up to 
about three acres per dwelling unit. The new regional 
land use plan seeks to discourage this kind of develop- 
ment, since such growth represents neither sound rural 
nor sound urban development. Rather, the plan recom- 
mends that this portion of the housing market be 
satisfied through very low-density country estate-type 
development with lot sizes averaging at least five acres per 
dwelling unit. This type of rural residential development 
can effectively satisfy the demands for those nonfarm 
people within the Region who want to  live in rural areas. 
With proper attention to soil and other natural resource 
base limitations, such development can be sustained 
without public sanitary sewer, water supply, or urban 
storm drainage facilities; high-value woodland and 
wetland areas can be preserved; and wildlife can continue 
to sustain itself in the area. The plan envisions that no 
more than 10 percent of the forecast increase in regional 
population be accommodated through such truly rural 
residential development. 

Major Regional Commercial and Industrial Centers 
The regional land use plan specifically addressed major 
retail and service and industrial centers. There were 
12 major retail and service centers within the Region 
in 1970. The regional land use plan envisions retaining 
11 of these existing major centers, and adding five 
new major retail and service centers. One of these new 
major centers-Northridge in Milwaukee-has already 
been developed. The second new major centercalled 
Racine West-would supplant the existing Elmwood Plaza 
shopping area as a major center, and is proposed for 
development by 1980. A third new major retail and 
service center would be located in the City of Oak Creek. 
The remaining two new centers function today as the 
central business districts of the Cities of West Bend and 
Waukesha. The plan envisions that these two central 
business districts would be strengthened and improved 
through expansion in retail and service floor space so that 
by the year 2000 they could meet the criteria established 
for designation as a major regional center. 

There were 17  major industrial centers in the Region in 
1970. All 17  of these areas-including the major center 
in the Menomonee River Valley in the City of 
Milwaukee-are proposed to be retained in the recom- 
mended new regional land use plan. Five new major 
industrial centers are proposed to be added. These five 
centers are located on the western edge of Kenosha, in 
the Granville portion of the City of Milwaukee, and in 
the Cities of Oak Creek, Burlington, and Waukesha. 

Park and Outdoor Recreation Areas 
Under the regional land use and park and open space 
plans, the acr&e of large parks, defined as h&ng 
a site area greater than 100 acres, within the Region 
would be increased by about 48 percent, from 11,610 
acres in 1973 to about 17,200 acres in the year 2000. 
About 4,180 acres, or 75 percent of the proposed 
5,590-acre increase, would result from the public 
acquisition and development of 20 new large parks and 
the expansion of existing large parks. The remaining 
1,410 acres would result from the development of 
existing parklands. By the year 2000 there would be 
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a total of 29 major public outdoor recreation centers 
in the Region, such centers being defined as those large 
parks having a site area of 250 acres or more. Of this 
total, 27 such sites existed in 1970, due in large part 
to implementation of the Commission's original design 
year 1990 regional land use plan.. One new major public 
outdoor recreation center would be located on Sugar 
Creek in the Town of LaFayette, Walworth County, 
and the other in Paradise Valley in the Town of West 
Bend, Washington County. The adopted regional park 
and open space plan is graphically summarized on Map 2. 

Under the recommended park and open space plan, all 
additional resource-oriented recreation facilities would 
be developed at existing or proposed large parks. Facility 
development proposals include the provision of five new 
public swimming beaches along Lake Michigan and 
five new inland swimming beaches; almost 220 new 
public camp sites; 12  new golf facilities; about 2,200 new 
picnic tables; 8 new public nature study areas; and 2 new 
public downhill skiing areas in the Region. 

The park and open space plan also proposes the develop- 
ment of a recreation corridor network of a total length 
of about 437 linear miles. This network would accom- 
modate trails for biking and hiking, horseback riding, 
and ski touring, and would connect many of the existing 
and proposed large parks. It is envisioned that biking 
and hiking trails would be developed throughout the 
entire 437-mile corridor network, together with about 
113 mile miles of horseback riding trails, 45 miles of 
nature study trails, and 38 miles of ski touring trails. 

The plan further recommends new or improved small 
boat water access points on 18  major inland lakes in the 
Region. Finally, the plan calls for the provision of 1,300 
additional boat mooring slips and 19  additional boat 
launch ramps within harbors-of-refuge along the Lake 
Michigan shoreline. The achievement of the recom- 
mended water use objectives through implementation 
of the recommended regional water quality management 
plan described later in this chapter will be important 
to the full and beneficial use of all of these proposed 
outdoor recreation facilities. 

Primary Environmental Corridors 
The most important elements of the natural resource base 
of the Region, including the best remaining woodlands; 
wetlands; wildlife habitat areas; surface waters and 
associated undeveloped shorelands and floodlands; areas 
covered by organic soils; areas containing rough 
topography and significant geological formations; the 
best remaining sites having scenic, historic, and scientific 
values; groundwater recharge and discharge areas; and the 
best remaining potential park and related open space sites 
all have been found to occur together in linear patterns in 
the natural landscape. These linear patterns have been 
termed primary environmental corridors. Like the 
Commission's original design year 1990 regional land use 
plan, the year 2000 regional land use plan proposes that 
these environmental corridors be protected and preserved 
in essentially natural, open space use. Such protection 
and preservation is considered essential to the protection 

and wise use of the natural resource base and to the 
preservation of the Region's cultural heritage and natural 
beauty, and important to  the enrichment of the physical, 
intellectual, and spiritual development of the resident 
population, as well as to  the prevention of new and the 
intensification of existing environmental problems such 
as flooding and, importantly, water pollution. The 
topography, soils, and flood hazard existing in these 
corridors, moreover, make them poorly suited to  
intensive urban development of any kind, but well suited 
to recreational and conservancy uses. 

Together, these primary environmental corridors encom- 
pass about 542 square miles, or about 20 percent of the 
total area of the Region. Of this total, about 437 square 
miles, or 16 percent of the area of the Region, are con- 
sidered "net" corridor; that is, not in an urban land use 
or covered by surface waters. The regional park and open 
space plan adopted by the Commission in 1977 includes 
definitive recommendations for the protection and 
preservation of these lands, including identifying which 
areas of the corridors should be publicly acquired and 
which should be preserved through private ownership 
and appropriate land use regulation. About 72 square 
miles, or 16 percent of the net corridor area, are already 
publicly owned. The adopted regional park and open 
space plan calls for public acquisition of an additional 
113 square miles of net corridor, or an additional 25 per- 
cent. The remaining 252 square miles of net corridor 
land are recommended to be protected through appro- 
priate local use controls. 

Prime Agricultural Lands 
Like the Commission's original design year 1990 regional 
land use plan, the design year 2000 regional land use plan 
proposes to  preserve to the greatest extent practicable 
those areas of the Region identified as prime agricultural 
lands. In 1970 these lands totaled about 746 square 
miles, or 28 percent of the area of the Region. The year 
2000 plan proposes to convert to urban use only those 
prime agricultural lands which have already been 
committed to urban development due to  the proximity 
to existing and expanding concentrations of urban uses 
and the prior commitment of heavy capital investments 
in utility extensions. Only about 8,000 acres, or about 
2 percent, of the prime agricultural lands would be 
converted to  urban use under the plan. 

The preservation of prime agricultural lands has impor- 
tant implications for water quality management planning. 
Prime wgicultural land preservation will assist in the 
implementation of sound soil and water conservation 
practices and nonpoint source water pollution abatement 
measures, such as conservation tillage, crop rotation, con- 
tour plowing, cover crops, terracing, diversion structures 
and dikes, water and grade control structures, and grassed 
waterways, and will facilitate implementation of appro- 
priate wind erosion measures, streambank erosion 
measures, and pesticide, fertilizer, and animal controls. 
Well-managed agricultural land contributes less pollutants 
to surface waters than urban land uses. However, land- 
owners are willing to invest in such practices only on 
lands located in what are perceived to be "permanent" 
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agricultural areas. Investments in such practices will not 
likely be made on lands proposed to be converted to 
other uses. Accordingly, implementation of the prime 
agricultural land component of the regional land use plan 
element will be important to the implementation of the 
nonpoint source pollution abatement plan element and to 
the achievement of the recommended water use objec- 
tives and supporting water quality standards. 

Development Policy Framework 
The regional land use plan as depicted on Map 1 repre- 
sents a traditional approach to the graphic display of 
a land use plan, emphasizing the desired physical location 
and arrangement of the various land uses required to 
meet the socioeconomic needs of the Region. An altema- 
tive approach to the graphic display of the plan is set 
forth on Map 3. Whereas the traditional approach 
portrays the recommended plan within the context of 
urban residential densities and specific concentrations of 
major land uses, this graphic alternative portrays the 
plan within a "development policy framework" context. 
Viewed within this context, the land use plan would 
divide the Region into two essentially different areas: 
an urban service area and a rural service area. Different 
development policies to guide future land use develop- 
ment would be implemented within each of these two 
service areas, the policies being keyed to the adopted 
regional land use development objectives. The policies 
would seek to restrict urban growth in the rural service 
areas through proper zoning and other land use controls 
while encouraging the preservation of agricultural and 
other open space lands. The policies would seek to 
encourage orderly urban growth in the urban service 
areas through the timely extension of public facilities 
and services, and through proper zoning and other 
land use controls. 

The urban service area would be further divided into two 
components: that allotted to the outward expansion of 
the Milwaukee, Racine, and Kenosha urbanized areas and 
that allotted to the outward expansion of 12 freestanding 
urban growth centers. The urban service area would, by 
the design year of the plan, encompass an aggregate area 
of about 516 square miles, or about 81 percent of the 
total urban land in the Region. The resident popula- 
tion of this urban service area would be an estimated 
1.88 million persons, or about 85 percent of the total 
regional population. The urban service area would also 
provide about 939,000 jobs, or about 93 percent of the 
total regional employment. A full range of urban services 
and facilities would be provided within the urban service 
area, including centralized sanitary sewer and water 
supply; solid waste collection; police, fire, and rescue 
services; and, in the Milwaukee, Racine, and Kenosha 
urbanized areas, mass transit facilities. 

The Milwaukee, Racine, and Kenosha urbanized areas 
would, by the design year of the plan, encompass a total 
area of 453 square miles, or about 88 percent of the 
total areal extent of the urban service area within the 
Region and 71 percent of the total 635 square miles of 
urban land within the Region. These three urbanized 
areas would have an estimated design year population 

level of about 1.71 million, or about 91 percent of the 
design year urban service population and 77 percent of 
the total design year regional population. They would 
also provide an estimated 854,800 jobs, or 91 percent of 
the design year urban service area employment and 
84 percent of the total design year regional employment. 

The growth management policy for the Milwaukee, 
Racine, and Kenosha urban areas would specifically seek 
to encourage the development and redevelopment of 
these urban areas in planned residential neighborhood 
units. Areas designated on Map 3 as "urban service area 
additions" would utilize this neighborhood concept. All 
new residential development would be properly serviced 
by public sanitary sewer and water supply facilities, and 
would contain within the immediate vicinity of each 
dwelling unit the full complement of public facilities 
needed by the family in its daily activities, such as 
elementary school and church and local park and 
convenience shopping centers. Also, all new residential 
development would provide ready access from residential 
areas to the regional transportation system. Such a policy 
would not only promote the efficient provision of 
community facilities and services to residential areas but 
would provide for the development of stable residential 
areas containing a wide range of housing types, designs, 
and costs, and would provide a desirable environment for 
family life. 

The freestanding urban 'growth centers represent concen- 
trations of urban activity outside of the Milwaukee, 
Racine, and Kenosha urbanized areas in predominantly 
rural areas of the Region. Each of the 12 proposed 
freestanding urban growth centers would have a resident 
population in the design year of at least 7,000 persons 
and a diversified economic base sufficient to provide at 
least 2,000 jobs. Altogether, the 12 freestanding urban 
growth centers proposed in the plan would, by the design 
year, encompass an area of 63 square miles, or about 
12 percent of the total areal extent of the urban service 
area and about 10 percent of the total urban land in the 
Region. Together, these centers would have an estimated 
year 2000 resident population level of about 179,000 
persons, or about 9 percent of the total urban service area 
population and about 8 percent of the total regional 
population. Such centers would together provide an 
estimated 84,500 jobs, or about 9 percent of the total 
urban service area employment and 9 percent of the total 
regional employment. Growth management policies to be 
encouraged within these freestanding growth centers 
would be similar in most respects to those instituted in 
the Milwaukee, Racine, and Kenosha urbanized areas. 

The proposed rural service area consists of all lands in 
the Region outside the Milwaukee, Racine, and Kenosha 
urbanized areas and the 12 freestanding growth centers. 
The rural service area, or 81  percent of the total area 
of the Region, would contain only about 335,000 
persons, or 15 percent of the design year regional popula- 
tion level, and would provide about 76,700 jobs, or about 
7 percent of the design year employment level. The rural 
service area would, however, include an overwhelming 
majority of the regional agricultural and open space 
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lands, as well as 28 rural community centers. Like the 
freestanding growth centers, almost all of these rural 
community centers would be provided with urban-type 
facilities and services, including centralized sanitary 
sewer and public water supply facilities. Such areas 
would, however, lack the population concentration and 
the diversified economic base to sustain a large employ- 
ment level. Growth management policies in the rural 
service area should seek to preserve agricultural areas 
that should remain indefinitely in open natural use 
because of their unique productive capability, as well 
as other natural open areas containing significant 
elements of the natural resource base, and to maintain 
the stability of the rural community centers. 

Thus, the regional land use plan, when viewed within 
a development framework context, highlights the rural- 
urban dichotomy which should exist in the Region in the 
design year of the plan with respect to land use. The 
graphic display of the plan in this context, as shown on 
Map 3, clearly indicates a stratification of urban areas 
ranging from rural community centers to freestanding 
growth centers to contiguous urban growth concentra- 
tions. The description of the latter by the categories of 
"fully developed areas," "infill areas," or "urban service 
area additions," rather than by ultimate residential 
density as indicated in the more traditional land use plan 
shown on Map 2, facilitates a better understanding of 
the various growth management policies that would 
have to be encouraged in order to implement the recom- 
mended land use plan for the year 2000 within each of 
these areas. 

The development policy framework described above has 
important implications for water quality management 
planning, For example, from a policy perspective 
centralized sanitary sewer service would be provided to 
all of the urban service areas identified on Map 3. In 
addition, centralized sanitary sewer service could be 
provided as needed in the identified rural community 
centers. As a policy matter, however, such service would 
not be provided in the rural service area except as may 
be required to resolve existing severe public health and 
water pollution problems. Similarly, as a matter of policy, 
measures designed to reduce pollution from agricultural 
and other rural lands should be concentrated primarily in 
the rural service area, where investments should be made 
to encourage continued rural land uses. 

POINT SOURCE POLLUTION 
ABATEMENT PLAN ELEMENT 

Point sources of water pollution include sewage treat- 
ment plant outfalls, industrial wastewater outfalls, and 
combined and separate sewerage system flow relief 
devices. Because pollutants associated with urban storm 
water runoff have discharge characteristics related to the 
tributary land uses and associated land management 
practices, urban storm sewer system discharges were 
considered nonpoint, or diffuse, sources of water pollu- 
tion and are addressed under the plan element relating to  
the abatement of pollution from such sources. 

The preparation of the areawide water quality manage- 
ment plan represents the beginning of the second cycle of 
system planning for point source water pollution control 
in southeastern Wisconsin. The first cycle of such 
planning consisted of the preparation of the regional 
sanitary sewerage system plan as documented in SEWRPC 
Planning ~ e ~ o &  No. 16, A Regional Sanitary Sewerage 
System Plan for southeastern Wisconsin, and adopted in 
1974. The completion of this first cycle of system 
planning was followed by a series o f  local facilities 
planning efforts that were intended to refine and detail 
the regional system plan and provide the basis for 
sewerage facility construction projects that would 
implement the regional plan. Thus, sewerage facility 
development proposals were initially advanced at the 
areawide systems level of planning and were refined for 
implementation at the local project planning. If a particu- 
lar facility construction proposal advanced at the area- 
wide systems planning level could not be implemented at 
the project level, that determination was taken into 
account in the next cycle of planning, beginning with the 
preparation of an updated systems plan. 

The areawide water quality management plan was thus 
designed to build upon and incorporate all of the deci- 
sions made in the first cycle of systems and facilities 
planning. Certain modifications to and refinements of 
the original sanitary sewerage system plan were deemed 
necessary, including modifications and refinements result- 
ing from the findings of local facilities planning studies 
and from the changes in future resident population, 
employment, and land use development patterns set 
forth in the new design year 2000 regional land use plan 
on which the new areawide water quality management 
plan was based. For convenience, a comparison of the 
major differences between the initial regional sanitary 
sewerage system plan and the new areawide point source 
pollution abatement element of the areawide water 
quality management plan is set forth later in this chapter. 

The recommendations of the point source pollution 
abatement element of the areawide water quality manage- 
ment plan are intended to provide a guide that can 
be used by officials in evaluating proposals for the 
provision of sanitary sewerage facilities and services 
within the Region as such proposals arise. In some 
cases, the more detailed local facilities planning work 
required for system plan implementation is already 
underway. In other cases, detailed local facilities planning 
efforts will have to be undertaken as the initial step 
toward system plan implementation. Such detailed 
planning may properly result in modifications of and 
refinements to the recommendations contained in the 
point source pollution abatement element of the area- 
wide water quality management plan. 

The following section describes the recommended point 
source pollution abatement plan element. The description 
includes recommended sanitary sewer service areas; 
recommended sewage treatment facilities with recom- 
mended sizings and levels of treatment and means of 
disposal of treated wastes; required trunk sewers; recom- 



mendations concerning abatement of combined sewer 
overflows; and recommendations concerning the abate- 
ment of miscellaneous point source discharges. In 
addition, a series of auxiliary point source-related plan 
recommendations is presented. 

Sewer Service Areas 
The areas within the Region recommended for sanitary 
sewer service by the plan design year 2000 are shown in 
graphic summary form on Map 4, as are the boundaries of 
the 11 subregional areas, as defined for alternative point 
source pollution abatement plan preparation purposes in 
Volume Two, Chapter IV of this report. The sewer 
service areas are based upon the adopted design year 
2000 regional land use plan and represent refinements 
of the sewer service areas delineated in the adopted 
regional sanitary sewerage system plan. 

The designated sewer service areas represent general 
delineations designed to  accommodate urban growth 
within the Region until the year 2000. The precise 
placement of future urban development in both time and 
space within the broad conceptual framework of the 
adopted regional land use and regional water quality 
management plans is properly the responsibility of local 
public officials. Accordingly, a certain amount of flexi- 
bility is intended with respect to the boundaries of 
the designated sewer service areas in order to facilitate 
local planning and plan implementation. This flexibility 
derives from the need to provide for local preferences 
concerning such matters as population density, as well 
as to permit some latitude in plan implementation. Thus, 
the designated service areas are intended to  accom- 
modate, through refinement at the facilities planning 
stage, a broad range of housing types and styles, popula- 
tion densities, and commercial and industrial land use 
intensities, as well as, to the extent possible, the dictates 
of the urban land market, while meeting the agreed-upon 
areawide land use development and water quality man- 
agement objectives. The preparation of local sewerage 
facilities plans is intended to provide the means to adjust 
the recommended sewer service areas to meet local needs 
and objectives within the framework of the areawide 
plan. It is recommended that the sewer service areas 
designated herein be utilized, along with duly prepared 
and adopted local refinements thereof, as the basis for 
the extension of public sanitary sewer service within the 
Region. Minor changes in sewer service area boundaries 
should be accommodated readily through the adminis- 
tration 6f the plan and the granting of sewer service 
extensions. Major changes in those boundaries and the 
creation of new sewer service areas should be accom- 
modated in the continuing planning process as it involves 
areawide systems planning and local facilities planning. 

In 1975 centralized sanitary sewer service in the Region 
was provided to a total area of about 353 square miles, 
or to about 1 3  percent of the total area of the Region. 
This area housed about 1.5 million persons, or about 
86 percent of the resident population of the Region. The 
extension of centralized sanitary sewer service to all of 
the areas designated for such service on Map 4 would 

result in service being provided to a total area of about 
640 square miles, or about 24 percent of the area of the 
Region. This would result in providing centralized sani- 
tary sewer service to about 93 percent of the total 
anticipated year 2000 resident population of about 
2.2 million persons (see Table 1). Of the 287 square miles 
of incremental sewer service area proposed in the plan, it 
is important to note that about 124 square miles consist 
of land already developed for urban purposes. In some 
cases, sewer service has already been extended to such 
areas since the program inventories were conducted in 
1975, particularly including the existing urban develop- 
ment along the shorelines of Pewaukee Lake, Wind Lake, 
and Eagle Lake. Of the total increment in sewer service 
area, then, of about 287 square miles, about 163 square 
miles represent proposed new urban development. 

While the areawide water quality management plan 
recommends the provision of centralized sanitary sewer 
service to much of the urban land use pattern identified 
in the adopted regional land use plan, some urban areas 
identified on that plan are not included within the 
recommended year 2000 sewer service areas. In most 
cases, these areas are relatively small, consisting of 
isolated enclaves of residential and commercial land 
uses located either along the shorelines of inland lakes or 
at rural highway intersections. Such areas were not 
included in a recommended sewer service area for 
a number of reasons, including the small size and isolated 
nature of some of this development, the presence of 
a significant number of seasonal homes, location in or 
adjacent to the Kettle Moraine State Forest and other 
environmentally sensitive areas where additional urban 
development should not be encouraged, or location on 
soils generally well suited for the use of onsite soil 
absorption sewage disposal systems. As described later 
in this chapter, the nonpoint source pollution abatement 
plan element recommends that detailed local studies be 
made of all such isolated enclaves of urban development 
as a step toward improved management of onsite sewage 
disposal facilities. Such detailed local studies may 
uncover serious existing or potential public health 
hazards or ground and surface water pollution problems, 
and could result in recommendations for the provision 
of additional public centralized sanitary sewer service 
within the Region. 

Public Sewage Treatment Facilities 
The recommended point source pollution abatement plan 
element proposes to provide treatment for sewage 
generated in the recommended year 2000 sanitary sewer 
system service areas at a total of 48 public sewage treat- 
ment facilities. The location of these 48 recommended 
facilities is shown on Map 5, and the facilities are listed in 
Table 2, together with certain key design data for the 
facilities such as capacity and level of treatment proposed 
to be provided. 

In order to meet the recommended water use objectives 
and supporting water quality standards for the streams 
in the Region, as well as to meet the water quality 
recommendations of the Lake Michigan Enforcement 



Elawn subregional ares8 were defined for purpmer of preparing the w i n t  source pollution abatement plan element. T b s  11 m r  a n  shown on this map, together 
with the 86 individual rewer rerviee snar. There rewer s w i m  areas represent refinements of areas initially delineated in the design veer 1990 reDiana1 sanitary 
s w e r w  system plan. Extension of sanitary awer r e ~ i m  m ell of the abovelhown anar would nrul t  in m ~ i w  baing provided owr a tote1 an0 of about 
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milas mnslst of land alnady dwelowd for urban purposes. 
Source: SEWRPC. 
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Table 1 

PUBLIC SANITARY SEWER SERVICE AREA AND POPULATION SERVED IN THE REGION BY 
SUBREGIONAL AREA: EXISTING 1975 AND RECOMMENDED LAND USE PLAN 2000 

a Does nor include seasonal resident population. or  populations within proposed sewer service areas outside the Region. 

The total increment in sewer service area between 1975 and 2000 i s 2 8 7  square miles. Of this total, 124 square miles represent urban development that existed i n  1975and was served b y  Onsite 
septic tank sewage disposal systems. 

Source: SEWRPC. 

SubregionalArea 

Milwaukee Metropolitan . . 
Upper Milwaukee River . . 
Sauk Creek . . . . . . . . . 
Kenosha-Racine . . . . . . 
RootRiverCanal . . . . . .  
Des Plalnes River . . . . . . 
Upper Fox River . . . . . . 
LowerFoxRiver . . . . . .  
Upper Rock Rlver . . . . . 
Mlddle Rock R~ver  . . . . . 
Lower Rock R~ver  . . . . . 

Total 

Conference and the International Joint Commission 
Great Lakes Quality Board for Lake Michigan, the plan 
recommends that all 48 public sewage facilities provide 
advanced waste treatment. At 27 of the 48 plants, the 
plan recommends that the treated effluent be discharged 
to surface waters. At the remaining 21 plants, the plan 
recommends that the effluent be discharged to land 
through irrigation or other methods following secondary 
treatment and disinfection, with the advanced level 
of waste treatment being provided naturally through 
the soil mantle. 

The selection of land disposal of effluent for 21 of the 
48 recommended public sewage treatment facilities in the 
Region represents an attempt to use to the maximum 
extent possible the natural ability of the soil to purify 
sewage treatment plant effluent, and to thereby rely less 
heavily upon in-plant biological, chemical, and physical 
treatment processes to  provide the advanced treatment 
for pollutant removal. Together, the 48 public sewage 
treatment facilities would provide a total design capacity 
of about 472 million gallons per day (mgd). Of this total, 
about 455 mgd would be given advanced waste treatment 
through biological, chemical, and physical processes and 
discharged to surface waters following disinfection. The 
remaining 17  rngd would be subject to conventional 
secondary waste treatment and disinfection, and then 
to advanced waste treatment through land application. 

The feasibility of land application of sewage treatment 
plant effluent was one of the major issues addressed 
in the areawide water quality management planning 
program for southeastern Wisconsin. This issue, together 
with related issues of advanced waste treatment and 
phosphorus standards for surface waters, is discussed in 
the concluding section of this chapter. It  should be 
noted here, however, that the recommendation to 

Existing 1975 

provide advanced waste treatment through land applica- 
tion of sewage effluent from conventional secondary 
treatment plants has been made on the basis of systems 
level analyses. In every case, it would be possible to 
provide advanced waste treatment through additional 
biological, chemical, and physical treatment prior to 
discharge of the effluent to surface waters. 

Recommended Plan 2000 

Area 
Served 
(square 
miles) 

230.78 
13.37 
2.83 

49.38 
0.97 
2.65 

24.46 
11.09 
2.56 
4.44 

10.91 

353.44 

The systems level analyses, however, indicated that land 
application at 21 of the 48 facilities, most of which 
are relatively small and located in the more rural areas 
of the Region, appears to be the best alternative treat- 
ment method available. In some cases, land application 
was found to be the least costly treatment method. In 
other cases, the cost of the land application alternative, 
while higher than the surface water discharge alternative, 
was found to be within 15  percent of the cost of the 
latter, and thus within the cost differential recognized by 
the U. S. Environmental Protection Agency (EPA) in its 
incentive grant program designed to encourage land 
application of sewage treatment plant effluent. In such 
cases the land application alternative was included in the 
recommended plan. It is recognized, however, that more 
detailed local facilities planning could result in a decision 
to provide an advanced level of waste treatment through 
other chemical, biological, and physical processes rather 
than through land application. Thus, it is not intended 
that the system level recommendation to  provide for 
land application of treatment plant effluent constrain 
the more detailed evaluation of treatment alternatives 

Average 
Hydraulic 
Loading 

(mgd) 

247.86 
1799 
2.92 

54.00 
1.46 
2.10 

28.93 
15.89 
4.17 

1 0 . 8 8 ~  
11.25 

397.45 

in the preparation of local facilities plan. Similarly, 
where the system level plan envisions the discharge 
of sewage effluent to surface waters, it is not intended 
to constrain the reevaluation of the recommended 
treatment alternative, including land application, in 
the subsequent, more detailed, facilities planning. The 

Serveda 

Area 
servedb 
(square 
miles) 

317.94 
33.90 

7.06 
80.97 
4.17 

11.07 
68.39 
44.99 

8.28 
36.83 
26.01 

639.61 

Total 

Number 

1,093,200 
48,600 
10,400 

221200 
4,600 
4,800 

76,300 
31.300 
9.700 

16500 
27,000 

1,543,600 

Number 

1,279,700 
124,200 

18.100 
297,800 

14,400 
17.900 

166.100 
125,900 
41,800 
70,800 
62,500 

2,219.200 

Population 

Unserved 

Percent 

96 
65 
77 
93 
41 
40 
70 
37 
38 
40 
67 

86 

Population 

Unrerved 

Percent 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 

Number 

6,200 
25,000 

2,300 
9.200 
6,000 
6.500 

15,600 
44,000 
19,900 
14,900 
8,600 

158,200 

Serveda 

Number 

44,600 
26,700 

3,100 
16,900 
6,700 
7,200 

33,000 
54,100 
15,500 
25,100 
13,400 

246,300 

Average 
Hydraulic 
Loading 
(mgd) 

209.75 
7.21 
1.77 

39.85 
0.62 
0.45 

13.34 
3.78 
1.60 
2.43 
3.67 

284.47 

Percent 

1 
20 
13 
3 

42 
36 
9 

35 
48 
21 
14 

7 

Number 

1273.500 
99,200 
15,800 

288,600 
8,400 

11,400 
150,500 
81,900 
21,900 
55,900 
53,900 

2,061,000 

percent 

4 
35 
23 
7 

59 
60 
30 
63 
62 
60 
33 

14 

Total 

Percent 
----------- 

99 
80 
87 
97 
58 
64 
91 
65 
52 
79 
86 

93 

Number 

1,137,800 
75,300 
13,500 

238,100 
11,300 
12,000 

109,300 
85,400 
25.200 
41,600 
40,400 

1,789,900 

percent 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 



Table 2 

RECOMMENDED TREATMENT LEVELS AND PERFORMANCE STANDARDS FOR 
PUBLIC SEWAGE TREATMENT PLANTS IN THE REGION: 2000 

Sewage Treatment Plant 
(by subregional area) 

Milwaukee Metropolitan 
Milwaukee Metropolitan 
Sewerage District-. 

Jones Island Plant 

Milwaukee Metropolitan 
Sewerage District-. 

South Shore Plant 

City o f  South 
Milwaukee 

Upper Milwaukee River 
Village o f  Kewaskum 

Fecal Coliform Concentration: 

i form Concentration: 

Oxygen in Effluent: 

Ammonia-Nitrogen Discharge: 

Areals) serveda 

Milwaukee Metropolitan 
Sewerage District 
Mequon 
Thiensvi Ile 
Germantown 
Menornonee Falls 
Butler 
Brookfield-East 
Elm Grove 
New Berlin 
Muskego 
Caddy Vista 

South Milwaukee 

Kewaskum 

Estimated 
2000 

Average 
Hydraulic 

Design 
Capacity 

(mgd) 

200.0 

1 20.0 

2.67 

0.93 

Estimated 
2000 

Population 
Served 

1,250,900 

22,600 

4,900 

Recommended 
Sewage 

Treatment 
Levels 

Secondary 
Advanced 
Auxiliary 

Secondary 
Advanced 
Auxiliary 

Secondarv 
Advanced 
Auxiliary 

Secondary 
Auxiliary 

Type o f  Sewage 
Treatment Assumed for 

Cost Analysis 
Purposes i n  

Plan Preparation 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Activated Sludge 
Disinfection 

Recommended 
Performance 

Standards i n  Terms 
of Effluent ~ u a l i t ~ ~ , ~  

(all standards 
represent average 
monthly l imits) 

BOD5 Discharge: 20 mgll 
Phosphorus Discharge: 1.0 mgl l  
Fecal Colifoi-m Concentration: 

2001100 m l  

BOD5 Discharge: 20 mgll 
Phosphorus Discharge: 1.0 mgll 
Fecal Coliform Concentration: 

20011 00 m l  

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 1.0 mgll 
Fecal Coliform Concentration: 

20011 00 ml  

BOD5 Discharge: 30 mgll 
Fecal Coliform Concentration: 



Table 2 (continued) 

Sewage Treatment Plant 
(by subregional area) 

City o f  Cedarburg 

Village o f  Saukville 

Sauk Creek 
City o f  Port Washington 

Village o f  Belgium 

Area(s1 serveda 

Cedarburg 

Saukville 

Port Washington 

Belgium 
Lake Church 

Kenosha-Racine 
City o f  Racine 

City o f  Kenosha 

Root River Canal 
Village of Union Grove 

Recommended 
Performance 

Standards in Ternis 
o f  Effluent Oualityb" 

1 (all standards 
represent average 
monthly limits) 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 0.1 mgl l  
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen i n  Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

2001100 m l  

BOD5 Discharge: 15 mg/l 
Phosphorus Discharge: 1.0 mg/l 
Fecal Coliform Concentration: 

2001100 m l  

BOD5 Discharge: 15 mgl l  
Phosphorus Discharge: 1.0 mgl l  
Fecal Coliform Concentration: 

2001100 m l  

BOD5 Discharge: 30 mgl l  
Fecal Coliform Concentration: 

2001100 m l  

Estimated 
2000 

Average 
Hydraulic 

Design 
Capacity 

(mgd) 

3.07 

1.17 

2.56 

0.36 

Fecal Coliform Concentration: 

Racine 

Kenosha 
Somers 
Pleasant Park 

Union Grove 
Center for the 

Developmentally 

Estimated 
2000 

Population 
Served 

18,300 

6,500 

13.600 

2.200 

26.2 

27.8 

1.39 

Recommended 
Sewage 

Treatment 
Levels 

Secondary 
Advanced 

Auxiliary 

Secondary 
Advanced 
Auxiliary 

Secondary 
Advanced 
Auxiliary 

Secondary 
Auxiliary 

153,500 

135,100 

8,300 

Type of Sewage 
Treatment Assumed for 

Cost Analysis 
Purposes in 

Plan Preparation 

Activated Sludge 
Phosphorus Removal 
Nitrif ication 

Effluent Aeration 

Disinfection 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Activated Sludge 
Disinfection 

Secondary 
Advanced 
Auxiliary 

Secondary 
Advanced 
Auxiliary 

Secondary 
Advanced 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Activated Sludge 
Phosphorus Removal 
Nitrif ication 

BOD5 Discharge: 15 m g l l  
Phosphorus Discharge: 1.0 m g l l  
Fecal Coliform Concentration: 

20011 00 m l  

BOD5 Discharge: 15 m g l l  
Phosphorus Discharge: 1.0 m g l l  
Fecal Coliform Concentration: 

2001100 m l  

BOD5 Discharge: 15 mgl l  
Phosphorus Discharge: 0.1 mg l l  
AmmonibNitrogen Discharge: 



Table 2 (continued) 

Pleasant Prairie-North 
Bristol-IH 94 Fecal Coliform Concentration: 

Sanitary District 

City of Bmokfield Brookfield-West 
Sussex-Lannon ixharge: 0.1 mgll 

trogen Discharge: 



Table 2 (continued) 

Estimated 
2000 

Average 
Hydraulic Estimated 

Design 2000 
Capacity Population 

(mgd) Sewed 

Recommended 
Sewage 

Treatment 
Leve Is 

Recommended 
Performance 

Standards in Terms 
o f  Effluent Oualitvbrc 

(all standards 
represent average 
monthly limits) 

Type of Sewage 
Treatment Assumed for 

Cost Analysis 
Purposes i n  

Plan Preparation 
Sewage Treatment Plan 

(by subregional area) 

Lower Fox River 
Village o f  Mukwonago Mukwonago Secondary Activated Sludge 

Advanced Phosphorus Removal 
Auxiliary Disinfection 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 0.1 mg/l 
Fecal Coliform Concentration: 

2001100 m l  

Village of East Troy East Troy 
Potter Lake 

Secondary Activated Sludge 
Auxiliary Disinfection 

BOD5 Discharge: 30 mgll 
Fecal Coliform Concentration: 

20011 00 rnl 
Advanced I Effluent Land 

City o f  Lake Geneva Secondary Activated Sludge 
Auxiliary Disinfection 

BOD5 Discharge: 30 mgll 
Fecal Coliform Concentration: 

20011 00 ml  
-. Advanced I Effluent Land 

Town of  Lyons 
Sanitary District 
No. 2 

Lvons BOD5 Discharge: 30 mg/l 
Fecal Coliform Concentration: 

2001100 m l  
- - 1 Advanced Effluent Land I 

Village o f  Genoa City Genoa City Secondary Activated Sludge 
Auxiliary Disinfection 1 r 8 0 0 1  I BOD5 Discharge: 30 mg/l 

Fecal Coliform Concentration: 
20011 00 ml  

-. 1 Advanced Effluent Land 1 

Town o f  Norway 
Sanitary District 
No. 1 

Wind Lake BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 0.1 mg/l 
Ammonia-Nitrogen Discharge: 

1.5 rngll 
Dissolved Oxygen i n  Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

200/100 m l  

BOD5 Discharge: 15 mgl l  
Phosphorus Discharge: 0.1 mgll 
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen i n  Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

200/100 ml  

Secondary Activated Sludge 

1 Auxil iary 1 Effluent Aeration 

Advanced 

I Disinfection I 

Phosphorus Removal 
Nitrif ication 

Town of  Dover-Eagle 
Lake Sewer Ut i l i ty 
District No. 1 

Eagle Lake 

1 Auxiliary I Effluent Aeration 

Secondary 
Advanced 

I 1 Disinfection I 

Activated Sludge 
Phosphorus Removal 
Nitrif ication 



Table 2 (continued) 

Cost Analysis 

Sanitary District 



Table 2 (continued) 

Recommended 
Performance 

Standards i n  Terms 
of Effluent ~ u a l i t y ~ ' ~  

(all standards 
represent average 
monthly limits) 

Estimated 
2000 

Average 
Hydraulic 

Design 
Capacity 

Type of Sewage 
Treatment Assumed f o ~  

Cost Analysis 
Purposes i n  

Plan Preparation 

Estimated 
2000 

Population 

Recommended 
Sewage 

Treatment 
Levels (mgd) Sewed 

Sewage Treatment Plant 
(by subregional area) 

Village o f  Slinger Secondary 
Advanced 

Auxiliary 

Activated Sludge 
Phosphorus Removal 
Nitrif ication 

Effluent Aeration 

Disinfection 

Activated Sludge 
Phosphorus Removal 
Nitrif ication 

Effluent Aeration 

Disinfection 

Secondary 
Advanced 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 0.1 mg/l 
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen in Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

20011 00 ml  

BOD5 Discharge: 15 mg/l 
Phosphorus Discharge: 0.1 mgll 
Ammonia-Nitrogen Discharge: 

1.5 mgl l  
Dissolved Oxygen in Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

20011 00 ml  

Auxiliary 

Middle Rock River 
City o f  Oconomowoc Oconomowoc- Secondary 

Advanced 
Activated Sludge 
Phosphorus Removal 
Nitrif ication 

BOD5 Discharge: 15 mg/l 
Phosphorus Discharge: 0.1 mg/l 
Ammonia-Nitrogen Discharge: 

1.5 mg/l 
Dissolved Oxygen i n  Effluent: 

6.0 mgl l  
Fecal Coliform Concentration: 

20011 00 rnl 

BOD5 Discharge: 15 mg/l 
Phosphorus Discharge: 0.1 mg/l 
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen Effluent: 

6.0 mg/l 
Fecal Coliform Concentration: 

2001100 m l  

Lac La Belle 
Oconomowoc Lake 
Okauchee Lake 
North Lake 
Pine Lake 
Beaver Lake 

Auxiliary Effluent Aeration 

Disinfection 
1 Silver Lake 

Delafield-Hartland 
Water Pollution 
Control Commission 

Hartland 
Delafield-Nashotah 
Nashotah-Nemahbin 

Lakes 

Secondary 
Advanced 

Activated Sludge 
Phosphorus Removal 
Nitrif ication 

Auxiliary Effluent Aeration 

Disinfection 

Secondary 
Advanced 

I 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 0.1 mgll 
Ammonia Nitrogen Discharge: 

1.5 mgl l  
Dissolved Oxygen i n  Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

20011 00 ml  

Village o f  Dousman Activated Sludge 
Phosphorus Removal 
Nitrif ication 

Dousman 

Auxiliary Effluent Aeration 

Disinfection 

Village o f  Wales Secondary Activated Sludge BOD5 Discharge: 30 mg/l 
3'100 1 Auxiliary Disinfection 1 Fecal Coliform Concentration: 

20011 00 m l  
Advanced Effluent Land -. 

Lower Rock River 
Citv o f  Whitewater Secondary 

Advanced 
Activated Sludge 
Phosphorus Removal 
Nitrif ication 

BOD5 Discharge: 15 mg/l 
Phosphorus Discharge: 0.1 mgll 
Ammonia-Nitrogen Discharge: 

1.5 mgl l  
Dissolved Oxygen in Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

2001100 m l  

Auxiliarv Effluent Aeration 

Disinfection 



Table 2 (continued) 

Indicates performance standards recommended i f  effluent land appl~cation is not selected and implemented. 

Sewage Treatment Plant 
(by subregional area) 

Walworth County 
Metropolitan 
Sewerage District 

a See Map 4. 

The recommended sewage effluent concentrations set forth in this table are directly related to the sewage treatment levels recommended in the plan, and to the 
type of  sewage treatment assumed for analytical purposes in the planning program. The recommended levels of treatment and their attendant effluent concentra- 
tions are those which were foundsufficient, based upon the regional systems level analyses, to meet the water quality standards associated with the recommended 
water use objectives. The recommended effluent standards should be regarded as preliminary in nature and subject to refinement based upon detailed instream 
water quality and related effluent limitation studies which more precisely reflect localized stream conditions and such factors as seasonal variations. Thus, the 
recommended effluent limitations set forth in this table are not meant to be directly incorporated into waste discharge permits issued by the Msconsin Depart- 
ment of Natural Resources. The recommended effluent concentrations do, however, represent what a well-operated plant will achieve given the influent charac- 
teristics and the particular configuration of treatment levels and processes assumed for systems planning purposes. 

Village of Darien 

Area(s) Serveda 

Delavan 
Delavan Lake 
Elkhorn 
Walworth County 

Institutions 

Recommended sewage effluent criteria for suspended solids are not specifically provided in this table. However, values of suspended solids are expected to corre- 
late closely with effluent BOD5 values. Estimates of  the suspended solids concentrations associated with each set of treatment levels are discussed in greater detail 
in Volume Two. Chapter IV  of this report and in SEWRPC Technical Report No. 18, State of the Art of Water Pollution Control in Southeastern Wisconstn, 
Volume One, Point Sources. 

Source: SEWRPC. 

2 0 

Est irnated 
2000 

Average 
Hydraulic 

Design 
Capacity 

(rngd) 

4.08 

Type of Sewage 
Treatment Assumed for 

Cost Analysis 
Purposes in 

Plan Preparation 

Activated Sludge 
Phosphorus Removal 
Nitrification 

Effluent Aeration 

Disinfection 

Recommended 
Performance 

Standards in Terms 
of Effluent ~ u a l i t y ~ ' ~  

(all standards 
represent average 
monthly limits) 

BOD5 Discharge: 15 mgil 
Phosphorus Discharge: 0.1 mgll 
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen in Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

20011 00 ml 

Estimated 
2000 

Population 
Sewed 

23,500 

Recommended 
Sewage 

Treatment 
Levels 

Secondary 
Advanced 

Auxiliary 



system level planning process has, however, identified 
those cases in which land application appears to  be 
the most attractive alternative available for providing 
the required level of sewage treatment. 

It is estimated that approximately 7,000 acres of land, 
or less than 1 percent of the agricultural land in the 
Region, would be required for the application of waste- 
water from these 21 facilities. 

Full implementation of the recommended point source 
pollution abatement plan element would permit the 
abandonment of 2 1  existing public sewage treatment 

facilities. These facilities are shown on Map 5 and listed 
in Table 3. Implementation of the recommended plan 
would require the construction of eight new sewage 
treatment plants in the ~ e ~ i o n . '  These facilities are also 

2 0 n e  of the eight new sewage treatment plants would 
serve the Town  of Yorkville Sanitary District No.  1. 
The plan envisions that the private sewage treatment 
plant now serving the Racine County Highway and Park 
Commission Building would be expanded and upgraded 
to  become the new Yorkville plant. 

Table 3 

PUBLIC SEWAGE TREATMENT FACILITIES PROPOSED TO BE ABANDONED UPON FULL IMPLEMENTATION 
OF THE RECOMMENDED WATER QUALITY MANAGEMENT PLAN FOR THE REGION: 2000 

a Facility abandonedas of  1977. 

Source: SEWRPC. 

Public Sewage Treatment Facility 
t o  be Abandoned 

/by subregional area) 

Milwaukee Metropolitan 
Hales Corners . . . . . . . . . . . . . . . . .  
Rawson +lomesa . . . . . . . . . . . . . . .  
Thiensville . . . . . . . . . . . . . . . . . .  
Caddy Vista . . . . . . . . . . . . . . . . . .  
Germantown . . . . . . . . . . . . . . . . .  
Muskego-Big Muskego Lake Plant . . . . .  
Muskego-Northeast District Plant . . . . .  
New Berlin--Regal Manors Plant . . . . . .  
Menomonee Falls--Pilgrim Road Plant . . .  
Menomonee Falls--Lilly Road Plant . . . .  

Upper Milwaukee River 
None 

Sauk Creek 
None 

Kenosha-Racine 
Pleasant Park . . . . . . . . . . . . . . . . .  
Somers . . . . . . . . . . . . . . . . . . . .  
Sturtevant . . . . . . . . . . . . . . . . . . .  
North Park . . . . . . . . . . . . . . . . . .  

Root R~ver  Canal 
None 

Des Plaines River 
Paddock Lake . . . . . . . . . . . . . . . .  

Upper Fox River 

Pewaukee . . . . . . . . . . . . . . . . . . .  
Sussex . . . . . . . . . . . . . . . . . . . . .  

Lower Fox River 
None 

Upper Rock River 
None 

Middle Rock River 
Hartland . . . . . . . . . . . . . . . . . . . .  

Lower Rock River 
Elkhorn . . . . . . . . . . . . . . . . . . . .  

Fontana . . . . . . . . . . . . . . . . . . . .  
Williams a . . . . . . . . . . . . . .  

Agency or Unit of Government 
Operating the Facility 

Milwaukee Metropolitan Sewerage District 
Rawson Homes Sewer and Water Trust 
Village of Thiensville 
Caddy Vista Sanitary District 
Village of Germantown 
City o f  Muskego 
City of Muskego 
City of New Berlin 
Village of Menomonee Falls 
Village of Menomonee Falls 

. . 

. . 

Pleasant Park Uti l i ty Company, Inc. 
Town of  Somers Sanitary District No. 2 
Village of Stunevant 
North Park Sanitary District 

. . 

Village of Paddock Lake 

V~llage of Pewaukee 
Village of Sussex 

. . 

. . 

Village of Hartland 

City of Elkhorn 

Village of Fontana 
Village of Williams Bay 

Effluent Discharge 

Minor Tributary t o  Root River . . . . . . . . . . . . .  
Minor Tributary t o  Root River . . . . . . . . . . . . .  
Pigeon Creek . . . . . . . . . . . . . . . . . . . . . . .  
Root River . . . . . . . . . . . . . . . . . . . . . . . .  
Menomonee River . . . . . . . . . . . . . . . . . . . .  
Big Muskego Lake . . . . . . . . . . . . . . . . . . . .  
Seepage Lagoon--Overflow t o  Tess Corners Creek . . 
Deer Creek . . . . . . . . . . . . . . . . . . . . . . . .  
Menomonee River . . . . . . . . . . . . . . . . . . . .  
Menomonee River . . . . . . . . . . . . . . . . . . . .  

. . 

. . 

Ditch Tributary t o  Lake Michigan . . . . . . . . . . .  
Pike River . . . . . . . . . . . . . . . . . . . . . . . . .  
Minor Tributary t o  Pike River . . . . . . . . . . . . .  
Ditch Tributary t o  Lake Michigan . . . . . . . . . . .  

. . 

. . . . . . . . . . . . . . . . . . . . . .  Brighton Creek 

Pewaukee River . . . . . . . . . . . . . . . . . . . . . .  
Sussex Creek . . . . . . . . . . . . . . . . . . . . . . . .  

. . 

. . 

. . . . . . . . . . . . . . . . . . . . . . . . .  Bark River 

. . . . . . . . . . . . . . . . . . . . . . .  Jackson Creek 

. . . . . .  Seepage Lagoon-Overflow t o  Lake Geneva 

Seepage Lagoon . . . . . . . . . . . . . . . . . . . . . .  

Public Sewage Treatment Facllity 
t o  Provide Service Following 

Abandonment 

Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage Distr~ct 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 

. . 

. . 

City o f  Kenosha 
City of Kenosha 
City of Racine 
City of Racine 

. . 

Town of Salem Sewer Ut i l i ty  
District NO. 1 

City of Brookfield 
City of Brookfield 

. . 

. . 

Delafield-Hartland Water Pollufion 
Control Commission 

Walworth County Metropolitan 
Sewerage Commission 

Village of Walworth 
Village o f  Walworth 



shown on Map 5 and are listed in Table 4. Thus, full 
implementation of the plan would result in a net decrease 
of 1 3  public sewage treatment plants within the Region 
by the design year .3  

Recommended sewage treatment levels and performance 
standards, average hydraulic design capacities, and 
population levels to be served by the year 2000 for each 
of the 48 recommended public sewage treatment facilities 
in the Region are set forth in Table 2. Detailed cost 
estimates for the recommended construction of new 
plants and for improvements at existing plants are set 
forth in Table 5. The following discussion summarizes the 
public sewage treatment facility recommendations 
contained in the point source pollution abatement plan 
element by subregional area as those areas are identifed 
on Map 4. 

Milwaukee Metropolitan Subregional Area: As discussed 
in Volume Two, Chapter V of this report, the regional 
water quality management plan incorporated the sewage 
treatment plant recommendations set forth in the 
adopted regional sanitary sewerage system plan for the 
Milwaukee metropolitan subregional area. The plan 
proposes that three public sewage treatment plants serve 
this subregional area in the year 2000. These three 
facilities are the Jones Island and South Shore plants 

3 ~ i n c e  the conduct of the regional sanitary sewerage 
system inventory in 1975, the base year for preparation 
of the point source pollution abatement plan element, 
one o f  the recommended eight new public sewage treat- 
ment  facilities has been constructed and placed into 
operation-that for the Town o f  Norway Sanitary District 
No.  1. In addition, the Delafield-Hartland Water Pollution 
Control Commission and the Town o f  Dover-Eagle 
Lake Sewer Utility District have begun construction o n  
recommended new plants. 

Table 4 

NEW PUBLIC SEWAGE TREATMENT FACILITIES INCLUDED 
IN THE RECOMMENDED WATER QUALITY MANAGEMENT 

PLAN FOR THE REGION: 2000 

Lower Fox River 
Wl"d Lake' 
Eagle ~ a k e b  

Salem 

North Pralie 
Lyons 

New P"bl,C 
Sewage Treatment Fac#l,t(er 

(by rubreg~onal areal 

Root R v e r  Canal 
Yorkv8Ile 

Town of Norway Sanitary Dlrfrlct No  1 
Town of Dover Eagle Lake Sewer 

Ut818ty Dtsfret 
Townof  Salem Sewer U t I t y  

Dlsfrict No 2 
Vtllage of North Pralrle 
Town of Lyons Sanitary D~r f r ic i  No. 2 

Waubeeree Lake Drainage Canal 

Eagle Creek 

Fox River 
Land Appllcat>an 
Land Appl~cat~on 

Agency or Unit of Government 
Proposed to Operate the Faclllty 

Town of Yorkvllle Sanltary D8rfrict 
No 1 

Effluent Dswharge 

Land Application 

a Fao/rcyn/aced rnco owraoon in 7978. 
b Facilrfy conrfrucum underway in 7978 

Soum SEWRPC 

Middle Rock River 
D ~ I ~ ~ ~ ~ I ~ - H ~ ~ ~ I ~ ~ ~ ~  

Waler 

operated by the Milwaukee Metropolitan Sewerage 
District and the South Milwaukee plant operated by the 
City of South Milwaukee. All three plants are recom- 
mended to  provide an advanced level of waste treatment 
for phosphorus removal. Together, the three plants are 

D ~ I ~ ~ ~ ~ I ~  nartland water P O I I U ~ , O ~  

Control Commlsr8on Bark River 
Village of Wales Land Appl#cat#on 

anticipated to  serve a total population of about 1.27 mil- 
lion persons by the year 2000, representing nearly all of 
the anticipated year 2000 population of this subregional 
area. The Milwaukee metropolitan sewerage system 
would constitute by far the single largest and most 
significant sanitary sewerage system in the Region in 
2000 as it did in 1975. 

A total of 10 existing public sewage treatment facilities 
would be abandoned upon full implementation of the 
recommended water quality management plan in the 
Milwaukee metropolitan subregional area. These consist 
of the Hales Corners facility operated by the Milwaukee 
Metropolitan Sewerage District; the Rawson Homes 
facility in the City of Franklin operated by the Rawson 
Homes Sewer and Water  rust;^ the Thiensville facility 
operated by the Village of Thiensville; the Caddy Vista 
facility operated by the Caddy Vista Sanitary District 
in the Town of Caledonia; the Germantown facility 
operated by the Village of Germantown; the Big Mus- 
k e g ~  Lake and Northeast District facilities operated 
by the City of Muskego; the Regal Manors facility 
operated by the City of New Berlin; and the Pilgrim 
Road and Lilly Road facilities operated by the Village 
of Menomonee Falls. 

A major local (Section 20) sewerage facilities planning 
program for the Milwaukee subregional area was begun 
by the Milwaukee Metropolitan Sewerage District as the 
regional (Section 208) planning effort was drawing to  
a close. This facilities planning effort is being conducted 
in part in response to  requirements stemming from both 
intrastate and interstate litigation. With respect to  treat- 
ment plants, both the intrastate and' interstate litigation 
have resulted in, performance standards in terms of 
effluent limitations that differ, in some cases substan- 
tially, from the performance standards recommended 
in the areawide water quality management plan. These 
various performance standards are summarized in 
Table 6. Of particular importance in this respect are 
the performance standards set forth in the stipulation 
with the State of Illinois that call for the Jones Island 
and South Shore treatment plants to achieve an effluent 
quality of 5.0 milligrams per liter (mg/l) of five-day 
biochemical oxygen demand (BOD5) and 5.0 mg/l of 
suspended solids as measured on a 30-consecutive-day 
average basis. A similar situation exists with respect to  
the South Milwaukee sewage treatment plant, where the 
settlement agreement calls for a treatment quality of 
10 mg/l of BOD5 and 10  mg/l of suspended solids on 
a monthly average basis. By contrast, the regional water 
quality management plan calls for an effluent quality 
on a monthly average basis of 20 mg/l of BOD5 at the 
Jones Island and South Shore plants and of 15  mg/l of 
BOD5 at the South Milwaukee plant. 

4 ~ h i s  facility was abandoned in 1977. 





COST ESTIMATES FOR PUBLIC SEWAGE TREATMENT PLANTS 
I N  THE REGION: 2000 

Milwaukee Metropolitan Sewerage District--South Shore Plant 
Facilities (120.00 mgdlb . . . . . . . . . . . . . . . . . . . . . . . . .  

I Root River Canal 
Union Grove Facilities (1.39 mgdl . . . . . . . . . . . . . . . . . . . .  I $ 4,160,000 $ 224,000 I 

Sewage Treatment Plant 
(by subregional area) 

Milwaukee Metropolitan 
Milwaukee Metropolitan Sewerage District--Jones Island Plant 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Facilities (200.00 mgdlb 
Outfall Sewer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

Yorkville Sanitary District No. 1 
Facilities 10.07 mgd) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  686,000 
Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 49,000 1 

Subtotal 735.000 

Sewage Treatment Plant 
(by subregional areal 

Kenosha-Racine 
Kenosha Facilities (27.8 mgdl . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  Racine Facilities (26.2 mgd) 

Subtotal--Subregional Area 

South M~lwaukee 
Facilities (2.67 mgd). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Outfall 

Estimated Costa 

Subtotal 

Subtotal--Subregional Area 

Total Capital 
1975-2000 

$ 45,000.000 
5,000,000 

50,000,000 

Est~mated Costa 

I Subtotal--Subreg~onaI Area I $ 4,895,000 1 $ 239,000 1 

Average Annual 
Operation and 
Maintenance 

$1 1,000,000 
. . 

1 1,000,000 

Total Capital 
1975-2000 

$ 10,900,000 
8,200,000 

$ 19,100,000 

Des Pla~nes River 
Pleasant Prairie Sewer Utility District D 

Facilities (0.85 mgd) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

Average Annual 
Operation and 
Maintenance 

$ 2,000.000 
1,900,000 

$ 3,900,000 

Upper Milwaukee River 
Kewaskum 

Fac~lities (0.93 mgdl . . . . . . . . . . . . . . . . . . . . . . . . .  
Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 
Pleasant Prairie Sanitary District No. 73-1 

Facilities (0.22 mgd) . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  Land 

West Bend Facilities (8.0 mgdl . . . . . . . . . . . . . . . . . . . . . .  
Jackson Fac~lities (1.24 mgd) . . . . . . . . . . . . . . . . . . . . . . . .  
Newburg 

Facilities (0.45 mgd) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

Salem Sewer Utility District No. 1 
. . . . . . . .  1 Subtotal I 2,456,000 1 83,000 1 Facilities (0.71 mgd) 

Land . . . . . . . . . . . . . . . . . .  
Fredonia Facilities (0.54 mgd) . . . . . . . . . . . . . . . . . . . . . . .  
Grafton Facilities (2.56 mgd) . . . . . . . . . . . . . . . . . . . . . . . .  
Cedarburg Facilities (3.07 mgd) . . . . . . . . . . . . . . . . . . . . . .  

Subtotal--Subregional Area 

Subtotal 

Bristol Sewer Utility District No. 1 
Facilities (0.32 mgd) . . . . . . . .  
Land . . . . . . . . . . . . . . . . . .  

1 Subtotal 
Sauk Creek 

Port Washington 
Facilities (2.56 mgd) . . . . . . . . . . . . . . . . . . . . . . . . .  
Outfall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I Upper FOX River 

Brookfield Facilities 113.4 mrdl  

Subtotal--Subregional Area 

Subtotal 

$ 8,264,000 

Belgium 
Facilities (0.36 mgd) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

$ 318,000 

- .  
Waukesha Facil~ties 115.5 mgd) . . . . . . . . . . . . . . . . . . . . .  

1 Subtotal--Subregional Area 1 $ 5,194,000 1 $ 390,000 1 

. - . - . - . - . . 
14,238,000 

Subtotal--Subregional Area 

- . , - - . , - - - 
1,471,000 

$ 27,227,000 

Sewage Treatment Plant 
(by subregional areal 

Upper Rock River 
Allenton Sanitary District 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Facilities (0.33 mgd) 
Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

. . . . . . . . . . . . . . . . . . . . . . . .  Slinger Facilities (0.81 mgd) 
Hartford Facilities (3.03 mgd) . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal--Subregional Area 

Middle Rock River 
. . . . . . . . . . . . . . . . . . . .  Oconomowoc Facilities (6.5 mgd) 

Delafield-Hartland Water Pollution Control Commission 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Facilities (3.37 mgd) 

Outfall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Subtotal 

. . . . . . . . . . . . . . . . . . . . . . .  Dousman Facilities (0.34 mgd) 
Wales 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Facilitier(O.65 mgd) 
Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

Subtotal--Subregional Area 

Lower Rock River 
. . . . . . . . . . . . . . . . . . . . .  Whitewater Facilities (2.93 mgd) 

Walworth County Metropolitan Sewerage 
. . . . . . . . . . . . . . . . . . . . . . .  District Facilities (4.08 mgd) 

Darien 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Facilities (0.35 mgd) 

Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Subtotal 

Walworth 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Facilities 13.12 mgdl 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Land 

Subtotal 

Sharon 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Facilities (0.33 mgd) 

Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

Subtotal--Subregional Area 

Total 

East Troy 
Facilities (1.20 mgd) 
Land . . . . . . . . .  

$ 2,495.000 

Sewage Treatment Plant 
(by subregional area) 

Lower Fox River 
Mukwonago 

Facilities (1.66 mgd) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Outfall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

Subtotal 

Estimated 

Total Capital 
1975-2000 

$ 1,964,000 
128,000 

2,092,000 

2,608,000 
3,966,000 

$ 8,666,000 

$ 9,221,000 

6.71 1,000 
2,563,000 

9,274,000 

1,746.000 

2,699,000 
225,000 

2,924,000 

$ 23,165,000 

$ 5,216,000 

6,614.000 

1,936,000 
135,000 

2,071,000 

7,206.000 
855,000 

8,061,000 

1,825,000 
132,000 

1,957,000 

$ 23,919,000 

$244.6 10.000 

Lake Geneva 
Facilities (3.18 mgd) 

. . . . . . . . .  Land 

Costa 

Average Annual 
Operation and 
Maintenance 

$ 81,000 
. . 

81,000 

158,000 
4 14,000 

$ 653,000 

$ 662,000 

362,000 
9,000 

371,000 

112,000 

73,000 
. . 

73,000 

$ 1,218,000 

$ 374,000 

529,000 

79.000 
. . 

79,000 

236,000 
. . 

236,000 

76,000 
. . 

76,000 

$ 1,294,000 

$35,077,000 

Estimated Costa 

Subtotal 

Total Capital 
1975-2000 

$ 3,566,000 
416,000 

3,982.000 

Lyons Sanitary District No. 2 
Facilities (0.15 mgd) . . . . . . . . . . . . . .  
Land . . . . . . . . . . . . . . . . . . . . . . . .  

Average Annual 
Operation and 
Maintenance 

$ 241,000 
. . 

241,000 

Subtotal 

Genoa City 
Facilities (0.22 mgd) 
Land . . . . . . . . .  

Subtotal 

. . . . . . . .  Norway Sanitary District No. 1 Facilities (1.55 mgd) 
Eagle Lake Sewer Utility District Facilit~es (0.38 mgd) . . . . . . .  
Western Racine County 

Facilities (1.50 mgd) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Land 

Subtotal 

Burlington Fac~lities (2.70 mgd) 
Silver Lake 

Facilities (0.38 mgd) . . . . . .  
Land . . . . . . . . . . . . . . . .  

Subtotal I 
T w ~ n  Lakes 

Facilities (1.00 mgd) . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Land 

Subtotal 

Salem Sewer Utility District No. 2 
Facilities (1.61 mgdl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Outfall 

Subtotal 

a Costs are expressed i n  terms o f  August 1976 dollan IENR Construction Cost lndex = 2445 and Consumer Price lndex = 
169.11. The costs include capital and operation and maintenance bu t  do no t  include the costs o f  debt retirement or 
the effects o f  inflation. The costs include engineering, legal, and administrative allowances and contingencies, as wll as 
interestt during consfruction. The costs do no t  include those associated with sludge management, which are discussed i n  
a later section. 

b~stimates based upon data contained in  Milwaukee Pollution Abatement Program Technical Memorandum 4/73 dated 
March 22, 1978. Costs do n o t  include sludge management items which are included in  a later section. 

Source: SEWRPC. 

North Prairie 
Facilities (0.36 mgd) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Land 

Subtotal 



The treatment plant effluent standards recommended in 
the regional plan for the three public sewage treatment 
facilities serving the Milwaukee metropolitan subregional 
area represent the estimated effluent quality which can 
be achieved following secondary treatment plus advanced 
waste treatment for phosphorus removal. Based upon the 
relatively high strength of the influent sewage tributary 
to the plants operated by the Milwaukee Metropolitan 
Sewerage District, an effluent containing a maximum of 
about 20 mg/l of BODK on a monthly average basis may 
be expected through application of the recommended 
treatment levels. For treatment plants with lower influent 
sewage strengthsas is the case for the South Milwaukee 
facility-an effluent containing a maximum of about 
15 mg/l of BOD5 on a monthly average basis may be 
expected through application of the recommended 
treatment levels. 

The potential additional treatment level requirements 
resulting from the litigation with the State of Illinois 
have important cost implications for the residents of 
the Milwaukee metropolitan subregional area. A com- 
parison of cost estimates for both capital and operation 
and maintenance costs for the three treatment plants in 
the Milwaukee area as estimated in the regional water 
quality management plan and under the Wisconsin and 
Illinois stipulations is set forth in Table 7. As shown in 
this table, the capital cost of meeting the treatment level 
standards set forth in the Illinois stipulation are estimated 
to exceed the cost of achieving the performance stan- 
dards set forth in the regional water quality management 
plan by a factor of about 2.2 for the Jones Island and 
South Shore plants. Similarly, the average operation and 
maintenance cost at the Jones Island and South Shore 
plants, if they must meet the treatment level require- 
ments set forth in the Illinois stipulation, exceed the 
estimated cost of meeting the treatment level standards 
called for in the regional plan by a factor of about 0.3. It  
should be noted that the Milwaukee Metropolitan 
Sewerage District is currently appealing the decision of 
the U. S. District Court concerning this matter. 

It is expected that the major Section 201 sewerage 
facilities planning effort now underway for the entire 
Milwaukee metropolitan subregional area, including the 
City of South Milwaukee, will reopen certain system 
level decisions that have been made in past years, particu- 
larly decisions relating to trunk sewer construction and 
retention of existing satellite sewage treatment plants. 
The resultant Section 201 sewerage facilities plan is 
intended, then, upon its adoption by all of the agen- 
cies concerned to constitute an amendment to the 
Section 208 regional water quality management plan 
herein presented. Until the Section 201 plan is completed 
and adopted by all of the agencies concerned, the 
recommendations set forth above concerning sewage 
treatment facilities are intended to  serve as a guide 
for decisionmaking. 

Upper Milwaukee River Subregional Area: The recom- 
mended plan proposes that eight public sewage treatment 
facilities serve the Upper Milwaukee River subregional 
area by the plan design year 2000. These eight facilities 

would be operated by the Cities of Cedarburg and West 
Bend; and the Villages of Kewaskum, Jackson, Newburg, 
Fredonia, Grafton, and Saukville. Together, these eight 
plants are anticipated to serve a total resident population 
of about 99,200 persons by the year 2000, or about 
80 percent of the anticipated resident population of this 
subregional area in the year 2000. 

No additional capacity would be required for the facility 
serving the Kewaskum area by the year 2000, although 
the existing plant could be expected to reach the end of 
its useful life near the end of the planning period. In 
order to meet the recommended water use objectives and 
supporting water quality standards, and assuming that 
surface water discharge of sewage treatment plant 
effluent is continued, the existing treatment level will 
have to be raised to provide advanced waste treatment 
not only for phosphorus removal, which is currently 
being provided, but for nitrification. Based on the 
alternatives analysis presented in Volume Two of this 
report, however, the plan recommends that secondary 
sewage effluent from the Kewaskum sewage treatment 
facility instead be disposed of through land irrigation. 
About 360 acres of land would be required to accom- 
modate such effluent disposal by the year 2000. 

A new sewage treatment facility to  serve the City of 
West Bend and environs is currently under construction. 
This new facility will have sufficient capacity to serve 
the design sewage flows to the year 2000. In order to 
meet the recommended water use objectives and support- 
ing water quality standards, however, the West Bend 
plant will need to  achieve a level of phosphorus in the 
effluent beyond that provided in the design of the new 
plant, i.e., 0.1 mg/l. 

One of the issues raised in the public hearings on the 
1990 regional sanitary sewerage system plan concerned 
the recommendation in that plan that centralized sanitary 
sewer service be provided to existing urban development 
along the shorelines of Big Cedar Lake, Little Cedar Lake, 
and Silver Lake, commonly known as the Tri-lakes area, 
in the Towns of West Bend and Polk. The new West Bend 
sewage treatment facility has been designed with suffi- 
cient capacity to accept sewage flow from such existing 
urban development. Because of the concern expressed by 
residents of the Tri-lakes area about the effect of the 
installation of sanitary sewers on urban development 
around the lakes, and because of questions raised by such 
residents concerning the need for sewers to protect lake 
water quality, it was recognized in the regional sanitary 
sewerage system plan that the recommendation to pro- 
vide sanitary sewer service to  the Tri-lakes area should 
be reevaluated in a more detailed lake water quality 
management study. 

More detailed lake water quality management studies 
of the three lakes comprising the Tri-lakes area were 
accordingly conducted by the Wisconsin Department 
of Natural Resources in cooperation with the lake com- 
munities concerned simultaneously with the areawide 
water quality management planning effort. These studies 



Table 6 

COMPARISON OF SEWAGE EFFLUENT QUALITY 
PERFORMANCE STANDARDS FOR PUBLIC 

SEWAGE TREATMENT PLANTS IN THE 
MILWAUKEE METROPOLITAN SUBREGIONAL 

AREA: RECOMMENDED REGIONAL WATER 
QUALITY MANAGEMENT PLAN, WISCONSIN 
STIPULATION, AND ILLINOIS STIPULATION 

Milwaukee Merropolztan 
Sewerage Dlrtr~ct 

loner Island and 
South Share Plans 

Sewage Treatment Plant 

Monthly Average 
20  mg11 BOD5 

1 mg11 Phoiphorur 
200/IOO m Fecal Callform 

Monthly Average 
3 0  mgll BOD5 
3 0  mgll Suspended Solldi 

1 mgll Phorphorur 
4001100m1 Fecal Co1,ia.m 

Weekly Average 
45 mg11 BOD5 
45 mgll Suspended Salldr 

Reg~onal Warar Oual8ty 
Management Pan 

30-Conrecut8ve Day Averaqe 
5 mgll BOD5 
5 mgll Suspended Saldr 

Monthly Average 
1 mgll Phorphorur 

Not to Exceed on Any Day 
10  mg11 BOD5 
10mg11 Suspended Solids 

Not to Exceed on Any Grab 
Sample 
401100 Fecal Col8form 

Free Chlortne Residual at  

Wlrconrin Sr8pulat~ona IIlhno8r Sflpulaflonb 

Annual Average 
90  percent Phorphorur 

Removal 

-- 
South Milwaukee 

a St!pulatian by Milwaukee Meiropoiitan Sewerage DiRricf of May 25 1977, wrth the Sate  of W,rconr,n. Carp N o  152.342. 
Cimurr Caunof ~ a n e  covnry 

sr,pulanon by ~[ lwsokee Mermpallran sewerage ~ n r r , c t  wrm fie state of l ~ l r o o ~ s n d  Judgment order of ~ a v e m b e r  14. 
1977, U S D~rfncr Coorc, Normern Dafr,cf of Illmo~s, Eastern Divrrron. Senlement agreement by Clry of sovm 
~dwaukee w,th state of  Illmots dated ~anuary 11. 1977. The South ~ilwaukee agreement rs bindrng only i f  ail other 
mun!cipahf,er d,schargmg lo Lake Mrchqan in f i e  four scam bocderrng Lake M,ch,gan are alro wurred co meet the 
fnafmeof sfandardr 

Source' M~lwavkee MeroPol,fan Sewerage Dlsfnct C~fy  of  Sooth M,lwaukee. and SEWRPC 

concluded that septic tanks contributed less than 20 per- 
cent of the annual phosphorus loading to the lakes and 
that under the existing and year 2000 development 
conditions, the total nutrient load to these lakes is 
relatively low. Accordingly, the installation of centralized 
sanitary sewers to serve existing urban development in 
the Tri-lakes area would likely not significantly improve 
water quality. Furthermore, these studies indicated that 
there was no reason to  believe that, given a proper 
program of septic tank system inspection and mainte- 
nance over time and further given curtailed urban 
development in the lake subwatershed as called for in the 
adopted regional land use plan, septic tank effluent 
would constitute a significant source of water pollution 
in the foreseeable future. Based upon these studies, then, 
the areawide water quality management plan does not 
propose that centralized sanitary sewer service be 
extended to the Tri-lakes area. The capacity provided 
at the West Bend sewage treatment plant for ultimate 
service to  the Tri-lakes area, which is estimated at 
1.0 mgd-11 percent of the total capacity of the new 
plant--can thus be made available to accommodate other 
urban development in the rapidly growing West Bend 
urban area. 

Monthly Average 
15 m g l  BOD5 

1 mgll Phosphorus 
2001100 ml Fecal Coilform 

At the end of 1978, plans for a new sewage treatment 
plant to serve the Village of Jackson were nearing 
completion. The new plant was proposed to  have an 
average hydraulic design capacity of 0.87 rngd and to 
provide an advanced level of waste treatment including 
nitrification and phosphorus removal, with the latter 

nutrient being limited to 1.0 mg/l in the treated effluent. 
The areawide water quality management plan envisions 
that the proposed new Jackson sewage treatment plant 
will require expansion after 1985 to provide an average 
hydraulic design capacity of 1.24 mgd. In addition, in 
order to  meet the recommended water use objectives and 
supporting water quality standards, the plan recommends 
that the phosphorus content of the effluent of the 
plant be limited to 0.1 mg/l. At the time the additional 
capacity is provided and the plant is designed to  provide 
for the higher level of waste treatment in terms of phos- 
phorus removal, it is recommended that land application 
of effluent be considered. It is estimated that 450 acres 
of land would be required for such disposal. 

No? 
Applicable 

The plan recommends that the treatment facility serving 
the Village of Newburg be expanded from its existing 
capacity of 0.05 rngd to a year 2000 design capacity of 
0.45 mgd, and that the effluent be disposed of through 
land application. About 180 acres would be required to 
accommodate sewage treatment plant effluent disposal 
by land application in the year 2000. If the plant does 
not discharge sewage effluent to land, then the plant will 
need to be upgraded upon its expansion to provide for an 
advanced level of waste treatment, consisting of phos- 
phorus removal with an effluent quality of 1.0 mg/l 
of phosphorus. 

All Timer 

Monthly Average 
10 mgll BOD5 
10 mgll Surpended Solldi 

1 mgll Pharphorus 

The plan recommends that the Fredonia sewage treat- 
ment plant be expanded from an existing design capacity 
of 0.12 rngd to  a year 2000 design capacity of 0.54 mgd; 
this would provide sufficient capacity to serve existing 
and planned urban development in the Waubeka as well 
as Fredonia area. In addition, the plan recommends that 
the expanded Fredonia treatment plant provide an 
advanced level of treatment for phosphorus removal, with 
the phosphorus content of the treated effluent being 
limited to 1.0 mg/l. 

The plan recommends that the existing treatment plant 
serving the Village of Grafton be expanded from its 
current design capacity of 1.0 rngd to a year 2000 design 
capacity of 2.56 mgd, with the effluent continuing to be 
discharged to  the Milwaukee River. At the present time, 
the plant provides an advanced level of waste treatment 
that consists of phosphorus removal, with the phosphorus 
content of the effluent being limited to 1.0 mg/l. The 
plan recommends that, upon expansion of the plant, the 
treatment level be improved to  provide nitrification. 

At the present time, the sewage treatment plant serving 
the City of Cedarburg has an average hydraulic design 
capacity of about 3.00 mgd. If clear water infiltration 
and inflow into the tributary sewerage system can be 
adequately controlled, this capacity should be sufficient 
to handle the anticipated year 2000 loading, estimated to  
approximate 3.07 mgd. Improvements in the level of 
treatment to  be provided will be necessary, including the 
provision of nitrification, an increase in the level of 
phosphorus removal provided in order to  limit the 
phosphorus content of the effluent to 0.1 mg/l, and the 
addition of an auxiliary level of waste treatment to 
provide for effluent aeration. 



Table 7 

COMPARISON OF COST ESTIMATES FOR PUBLIC SEWAGE TREATMENT PLANTS I N  THE 
MILWAUKEE METROPOLITAN SUBREGIONAL AREA: RECOMMENDED REGIONAL WATER QUALITY 

MANAGEMENT PLAN, WISCONSIN STIPULATION, AND ILLINOIS STIPULATION 

a Costs are expressed in terms of August 1976 dollars lENR Construction Cost lndex = 2445 and Consumer Price lndex = 169.1). The costs 
include capital and operation and maintenance but do not include the costs of debt retirement for the effects of inflation. The costs do not 
include those associated with sludge management, which are discussed in a later section. 

Sewage Treatment Plant 

Milwaukee Metropolitan 
Sewerage District 

Jones Island Plant 
Facilities (200 mgd) . . . 
Outfall Sewer . . . . . . . . 

Subtotal 

Milwaukee Metropolitan 
Sewerage District 

South Shore Plant 
Facilities (120 mgd) . . . 

South Milwaukee 
Facilities (2.67 mgd) . . . 
Outfall Sewer . . . . . . . . 

Subtotal 

Total 

Stipulation by Milwaukee Metropolitan Sewerage District of May 25, 1977, with the State of Wisconsin, Case No. 152-342, Circuit Court of 
Dane County. 

Stipulation by Milwaukee Metropolitan Sewerage District with the State of Illinois and Judgment Order of November 14, 1977, U. S. District 
Court, Northern District of Illinois, Eastern Division, Settlement Agreement by City of South Milwaukee with State of Illinois dated 
January 11, 1977. 

Source: Milwaukee Metropolitan Sewerage District and SEWRPC 

Finally, the plan recommends that the existing Village 
of Saukville sewage treatment plant be replaced by a new 
plant on the existing site having an average hydraulic 
design capacity of 1.17 mgd. It will be necessary for 
this new plant to  provide an advanced level of waste 
treatment to  limit the phosphorus content of the effluent 
to 1.0 mg/l. 

Regional Water Quality 
Illinois 

Capital Cost 
1975-2000 

$1 10,000,000 
5,000,000 

$1 15,000,000 

$ 49,000,000 

$ 700,000 
450,000 

$ 1,150,000 

$1 65.1 50,000 

Under the recommended plan for the Upper Milwaukee 
River subregional area, no existing public sewage treat- 
ment facilities would be abandoned, although several 
would be expanded or replaced. The Jackson sewage 
treatment facility is recommended to be relocated on 
a new site on Cedar Creek downstream from the existing 
plant site. 

Management 

Capital Cost 
1975-2000 

$45,000,000 
5,000,000 

$50,000,000 

$ 1,400,000 

$ - - 
450,000 

$ 450,000 

$51,850,000 

Wisconsin ~tipulat ionab Stipulations-c 

Average Annual 
Operation and 

Maintenance Cost 

$14,000,000 
- - 

$1 4,000,000 

$1 1,600,000 

$ 400,000 
- - 

$ 400,000 

$26,000,000 

Sauk Creek Subregional Area: The recommended plan 
proposes that two public sewage treatment facilities 

Plana 

Average Annual 
Operation and 

Maintenance Cost 

$1 1,000,000 
- - 

$1 1,000,000 

$ 8,700,000 

$ 360,000 
- - 

$ 360,000 

$20,060,000 

Capital Cost 
1975-2000 

$45,000,000 
5,000,000 

$50,000,000 

$ 1,400,000 

Not 
Applicable 

- - 

$51,400,000 

serve the Sauk Creek subregional area by the year 2000. 
These facilities would be operated by the City of Port 
Washington and the Village of Belgium. Together, these 
two plants are anticipated to serve a total resident 
population of about 15,800 persons in the plan design 
year 2000, or about 87 percent of the anticipated year 
2000 resident population of this subregional area. 

Average Annual 
Operation and 

Maintenance Cost 

$1 1,000,000 
- - 

$1 1,000,000 

$ 8,700,000 

Not 
Applicable 

- - 
$19,700,000 

The plan recommends that the existing Port Washington 
sewage treatment facility, which has a capacity of about 
1.25 mgd, be expanded to a year 2000 design capacity of 
about 2.56 mgd, and that an outfall sewer be constructed 
to  discharge the sewage treatment plant effluent to  Lake 



Michigan beyond the confines of the area enclosed by 
the harbor breakwaters. The plant would provide for, 
as it does now, an advanced level of waste treatment for 
phosphorus removal, with the phosphorus content of the 
effluent being limited to 1.0 mg/l. 

The plan recommends that the existing Village of 
Belgium sewage treatment plant, which has a capacity of 
about 0.07 mgd, be expanded to provide for a design year 
2000 capacity of about 0.36 mgd. The plant would be 
designed to serve not only the Village of Belgium but also 
urban development in the Town of Belgium in the Lake 
Church area and along the Lake Michigan shoreline, 
including service to Harrington Beach State Park. The 
plan recommends that the expanded plant provide for 
a secondary level of waste treatment, with the effluent 
being disposed of through land irrigation. It is estimated 
that 160 acres of land will be required by the year 2000 
for such land disposal. If the plant continues to discharge 
to surface waters, it will be necessary, in order to  meet 
the recommended water use objectives and supporting 
water quality standards, for the plant to provide for an 
advanced level of waste treatment including nitrification 
and phosphorus removal, with the phosphorus content of 
the effluent being limited to 0.1 mg/l, and auxiliary 
treatment for effluent aeration. 

No existing public sewage treatment facilities would be 
abandoned upon implen~entation of the recommended 
plan for the Sauk Creek subregional area. 

Kenosha-Racine Subregional Area: The recommended 
plan proposes that two public sewage treatment facilities 
serve the Kenosha-Racine subregional area by the year 
2000. These facilities would be operated by the Cities 
of Kenosha and Racine. Together, these two plants are 
anticipated to  serve a total resident population of about 
288,600 persons by the plan design year 2000, or about 
97 percent of the anticipated year 2000 resident popula- 
tion of this subregional area. 

Under the plan, both the Kenosha and Racine sewage 
treatment facilities would provide a secondary level of 
waste treatment, with the BOD5 content of the effluent 
approximating 15  mg/l, and an advanced level of waste 
treatment for phosphorus removal, with the phosphorus 
content of the discharge approximating 1.0 mgjl. With 
a recently completed expansion program, the City of 
Racine facility should have sufficient capacity to accom- 
modate the design year 2000 loadings. The City of 
Kenosha facility will have to be expanded from an 
existing capacity of about 1 8  mgd to  a design year 
capacity of about 28 mgd. 

In response to interstate litigation, the Cities of Kenosha 
and Racine on October 16, 1973, signed an agreement 
which would commit the two cities to provide higher 
levels of waste treatment than those provided and to  
eliminate pollution from combined sewer overflows. 
The terms of this agreement, which are binding on 
Kenosha and Racine only if federal and state funding is 
made available and if all other municipalities discharging 

sewage treatment plant effluent to Lake Michigan in the 
four states bordering Lake Michigan are also required to 
meet the treatment standards, call for higher levels of 
treatment than those recommended in the areawide water 
quality management plan. A comparison of the various 
effluent limitations is set forth in Table 8. The most 
important difference concerns the level of BOD5 in the 
sewage effluent, which under the agreement would have 
to be reduced to 4 mg/l as compared to the 15 mg/l 
called for in this recommended plan. 

These differences in treatment levels have important 
cost implications. A comparison of cost estimates for 
both capital and operation and maintenance costs for the 
two treatment plants as estimated in the areawide water 
quality management plan and under the stipulation 
agreement is set forth in Table 9. As shown in this 
table, the capital cost of meeting the treatment level 
standards set forth in the agreement is estimated to  
exceed the cost of achieving the performance standards 
set forth in the plan by a factor of about 0.9 for the 
Kenosha plant and a factor of about 1.2 for the Racine 
plant. Similarly, the average operation and maintenance 
costs in the Kenosha and Racine plants, if they must 
meet the treatment level requirements set forth in the 
agreement, exceed the estimated costs of meeting the 
treatment level standards called for in the regional 
plan by a factor of about 0.2 at both facilities. 

Under the recommended plan for the Kenosha-Racine 
subregional area, four existing public sewage treatment 
facilities would be abandoned. These four facilities 
are: the Pleasant Park facility in the Town of Pleasant 
Prairie operated by the Pleasant Park Utility Company, 

Table 8 

COMPARISON OF SEWAGE EFFLUENT QUALITY 
PERFORMANCE STANDARDS FOR PUBLIC 

SEWAGE TREATMENT PLANTS I N  THE 
KENOSHA-RACINE SUBREGIONAL AREA: 

RECOMMENDED REGIONAL WATER QUALITY 
MANAGEMENT PLAN AND KENOSHA AND 

RACINE AGREEMENT WITH STATE OF ILLINOIS 

Regtonal 
Water Rual~ty 

Management Plan 

BOD5 

Suspended Salldr 

Phorpharur 

Fecal Coliform 

15mgfl 
lmanthly average) 

1 mgll 
lmonthly average) 

2001100 ml 
lmoothly average) 

1 A 

BY 
December 31. 1976 

20 mgfl 
lmonthly averagel 

20 mgll 
lmonthlv average) 

1 mgfl 
lmonthly aversgel 

401100 ml 
(max8mum at any ttmel 

201100 "1 
(annual averagel 

eement With State of 11111 

By 
December 31.1977 

10 mgfl 
lmonthly average) 

10 mgn 
lmonfhly average1 

1 mgfl 
lmonfhly average) 

90 Percent Removal 
lsnnua1 average1 

401100 ml 
(maximum at any tlmel 

201100 ml 
lannual average) 

IZ 

BY 
July 1.1979 

4 mgll 
lmonthly average) 

5 mgfl 
lmonthly averagel 

1 mgfl 
lmonfhlv averagel 

90 Percent Removal 
Iann"a1 average1 

401100 ml 
(maximum at any time1 

201100 ml 
laonual average1 

* settiemeot agreement by the Cmer of Kenosha and Radne with me state of l~~inoisdared Ocmber 16. 1973. rhe terms o f  
rhb agreement are b,oding on Kenoahs and Racine only i f  federal and stare fund!ng is made avsilable and i f  all amer 
mvnrcrpsrltier drscharging sewage msmenf plan? effluenf m Lake Michigan in the faorrta(e~ ba&r,ng Lake Miehrgan 
are aiso wu,red to m e r  Ihe freafmenf sfandads. 

Soune Cities of  Kenosha and Racae and SEWRPC. 



Table 9 

COMPARISON OF COST ESTIMATES FOR PUBLIC SEWAGE 
TREATMENT PLANTS I N  THE KENOSHA-RACINE 

SUBREGIONAL AREA: RECOMMENDED REGIONAL 
WATER QUALITY MANAGEMENT PLAN AND KENOSHA 
AND RACINE AGREEMENTS WITH STATE OF ILLINOIS 

' coris are emressed ~n terms of ~ u g u r i  1976 doiian (ENR Construction cost index = 2445 and consumer ~ r ~ e  index = 

169 11 The costs (nclude capirai and owraf,on and marntenance bur do nor include the costs of debt ref~remenc for 
the effmir of infiarroo me corn do nor inciode mose auociated w~th  sludge maoagemeni, whch are d,scossed in 
a lace, sectton 

Agreernenrr of october 16 1973. beween scale of iiiinais and cines of Xenona and ~acrne  

Source SEWRPC 

swage  Treatment Plant 

Kenarha Faclrier I28 mgdl 12,000,000 
Racine F a c r 8 e i  126 mgdi 1.900.000 

Inc.; the Somers facility operated by the Town of 
Somers Sanitary District No. 2; the Sturtevant facility 
operated by the Village of S t ~ r t e v a n t ; ~  and the North 
Park facility operated by the North Park Sanitary District 
and serving the Town of Caledonia and the Village of 
Wind Point. 

Agreements W t h  
stete of I I I ~ O ~ P . ~  

Root River Canal Subregional Area: The recommended 
plan proposes that two public sewage treatment facilities 
serve the Root River Canal subregional area by the plan 
design year 2000. These facilities would be operated by 
the Village of Union Grove and the Town of Yorkville 
Sanitary District No. 1.  The plants are anticipated to 
serve a total resident population of about 8,400 persons 
by the plan design year 2000, or about 58 percent of 
the anticipated year 2000 resident population of this 

Regona Water 
Oualrty Management Plana 

Cap~tal Corf 
1975.2000 

$21.2W.000 
18.2W.000 

subregional area. 

Capital Cost 
1975 2000 

Average Annual 
Operatson and 

Ma~ntenance Corf 

$2,400,000 
2.300.000 

$19.100.000 ~,900.000 

The Village of Union Grove recently placed into opera- 
tion a new sewage treatment facility having an average 
hydraulic design capacity of about 1.0 mgd. This facility 
currently provides an advanced level of waste treatment 
including nitrification and phosphorus removal, with 
a phosphorus discharge level of 1.0 mg/l, and an auxiliary 
level of waste treatment for effluent aeration. This new 
plant should adequately serve the needs of the Village 

Average Annual 
Operation and 

Ma~ntenance Cost 

5 ~ a s e d  upon a referendum conducted o n  April 6 ,  1976, 
the electors in the Town of Pleasant Prairie voted to  
authorize the Town Board t o  proceed with negotiations 
t o  purchase the assets of the privately owned Pleasant 
Park Utility Company, Inc., and to  convert the operation 
to  a public utility. 

$39.100.000 

op ate in 1978 construction began o n  a new trunk sewer 
in accordance with the adopted regional sanitary sewer- 
age system plan that would permit abandonment o f  the 
Sturtevant sewage treatment facility. I t  is anticipated that 
trunk sewer construction will be completed by 1980, and 
the Sturtevant facility abandoned at that time. 

%4.700.000 

of Union Grove through the design year 2000. The 
recommended plan further envisions, however, that the 
treatment facility serving the Wisconsin Department of 
Health and Social Services Center for the Developmen- 
tally Disabled in the Town of Dover would be aban- 
doned, and that sewage from that Center would be 
conveyed to the new Union Grove treatment facility 
for treatment and disposal. This would require expansion 
of the plant to provide a capacity of about 1.39 mgd. In 
addition, in order to meet the recommended water use 
objectives and supporting water quality standards, the 
plan recommends that the phosphorus content of the 
effluent be limited to 0.1 mg/l. At the time the additional 
capacity is provided and the design of the facilities to 
provide for the higher level of phosphorus removal is 
initiated, it is recommended that land application for the 
disposal of the treated effluent be considered. It is 
estimated that 480 acres of land would be required for 
such disposal. 

The plan recommends that a new public sewage treat- 
ment facility be developed to serve primarily existing 
urban development in the Yorkville area of Racine 
County, centered around the interchanges of STH 20 
and CTH C with IH 94. Currently, the Racine County 
Highway and Office Building located in the Yorkville 
area is served by a private sewage treatment facility. 
The plan envisions that this facility would be expanded 
to serve the entire Yorkville sewer service area, with the 
treated effluent being disposed of on land through 
irrigation. About 70 acres of land would be required for 
this purpose. If land application for effluent disposal is 
not provided, then the plant will need to  be significantly 
upgraded to  provide for an advanced level of waste 
treatment including nitrification, phosphorus removal to 
achieve a phosphorus level in the discharge of 0.1 mg/l, 
and auxiliary waste treatment for effluent aeration. 

No existing public sewage treatment facilities would be 
abandoned upon implementation of the recommended 
plan for the Root River Canal subregional area. As noted 
above, however, one existing private facility, that serving 
the Center for the Developmentally Disabled, would 
ultimately be abandoned, and another existing private 
facility, that serving the Racine County Highway and 
Office Building, would be converted to a public use 
facility that would serve the entire Yorkville sewer 
service area. 

Des Plaines River Subregional Area: The recommended 
vlan vrovoses that four vublic sewage treatment facilities 
A A *  - 
serve the Des Plaines River subregional area by the year 
2000. These facilities would be operated by the Pleasant 
Prairie Sewer Utility District D, the Pleasant Prairie 
Sanitary District No. 73-1, the Town of Salem Sewer 
Utility District No. 1,  and the Town of Bristol Sewer 
Utility District No. 1. Together, these four plants are 
anticipated to serve a total resident population of about 
11,400 persons by the plan design year 2000, or about 
59 percent of the anticipated year 2000 resident popula- 
tion of this subregional area. 



The plan recommends that the treatment facility 
operated by the Pleasant Prairie Sewer Utility District D 
be expanded from its existing capacity of 0.13 rngd to 
a year 2000 design capacity of 0.85 mgd, and that the 
effluent be disposed of through land application. About 
320 acres would be required to accommodate effluent 
disposal by land application by the year 2000. If the 
plant does not discharge sewage effluent to land, then 
the plant will need to be upgraded upon its expansion to 
provide for an advanced level of waste treatment, 
consisting of nitrification, phosphorus removal to achieve 
an effluent with a level of phosphorus approximating 
0.1 mg/l, and auxiliary waste treatment for effluent 
aeration. The plant would serve not only the current area 
encompassed by the Town of Pleasant Prairie Utility 
District D but also the highway-oriented commercial land 
use development located along the west side of IH 94 in 
the Town of Bristol. 

The relatively new sewage treatment facility operated by 
the Town of Pleasant Prairie Sanitary District No. 73-1 
should have sufficient capacity to serve the anticipated 
design year 2000 loadings. The plan recommends that 
effluent be disposed of through land application. About 
100 acres would be required to accommodate effluent 
disposal by land application by the year 2000. If the 
plant does not discharge effluent to land, then the 
plant will need to be upgraded to provide for an advanced 
level of waste treatment consisting of nitrification, 
phosphorus removal to achieve an effluent with a level of 
phosphorus approximating 0.1 mg/l, and auxiliary waste 
treatment for effluent aeration. 

The plan recommends that the treatment facility 
operated by the Town of Salem Sewer Utility District 
No. 1 be expanded from an existing design capacity of 
0.30 rngd to a year 2000 design capacity of 0.71 mgd. 
The expansion would be required to accommodate 
sewage flow from the Village of Paddock Lake sewer 
service area. The alternatives analysis set forth in Volume 
Two of this report indicated that it would be more 
cost-effective to  abandon the Paddock Lake sewage 
treatment plant and connect its tributary sewer service 
area to the Salem plant than to construct a new Paddock 
Lake sewage treatment facility. The plan recommends 
that, upon its expansion, the Salem plant be designed 
to provide for a secondary level of waste treatment 
with effluent disposal through land application. About 
280 acres would be required to  accommodate effluent 
disposal by land application by the year 2000. If the 
plant does not discharge effluent to land, then the plant 
will need to be upgraded upon its expansion to provide 
for an advanced level of waste treatment consisting of 
nitrification, phosphorus removal to achieve an effluent 
with a level of phosphorus approximating 0.1 mg/l, and 
auxiliary waste treatment for effluent aeration. 

Finally, the plan recommends that the treatment facility 
operated by the Town of Bristol Sewer Utility District 
No. 1 be expanded from its existing capacity of 0.16 rngd 
to a year 2000 design capacity of 0.32 rngd and that the 
effluent be disposed of through land application. About 
120 acres would be required to  accommodate effluent 

disposal through land application by the year 2000. If the 
plant does not discharge effluent to  land, then the plant 
will need to be upgraded upon its expansion to  provide 
for an advanced level of waste treatment consisting of 
nitrification, phosphorus removal to achieve an effluent 
with a level of phosphorus approximating 0.1 mg/l, and 
auxiliary waste treatment for effluent aeration. 

Under the recommended plan for the Des Plaines River 
subregional area, one existing public sewage treatment 
facility, that operated by the Village of Paddock, would 
be abandoned. The sewer service area tributary to this 
plant would be served by the Town of Salem Sewer 
Utility District No. 1 treatment facility. 

Upper Fox River Subregional Area: The recommended 
plan proposes that two public sewage treatment facilities 
serve the Upper Fox River subregional area by the year 
2000. These two facilities would be operated by the 
Cities of Brookfield and Waukesha. Together, these two 
plants are anticipated to serve a total resident population 
of about 150,500 persons by the plan design year 2000, 
or about 91 percent of the anticipated year 2000 resident 
population of this subregional area. 

The Brookfield sewage treatment facility would serve 
the Brookfield-West, Sussex-Lannon, and Pewaukee sewer 
service areas, as shown on Map 4. The plan envisions that 
the plant would be expanded from its current average 
hydraulic design capacity of 5.0 rngd to a design year 
2000 capacity of 13.4 mgd. At the present time, the 
Brookfield plant provides an advanced level of treat- 
ment for phosphorus removal, with an effluent having 
a phosphorus level of 1.0 mg/l. In order to meet the 
recommended water use objectives and supporting 
water quality standards, however, the Brookfield plant 
will need to provide for advanced waste treatment for 
nitrification, as well as for a higher level of phosphorus 
removal. The phosphorus level in the plant effluent 
would have to approximate 0.1 mg/l to  meet the 
established water use objectives. 

Construction began late in 1978 on a new Waukesha 
sewage treatment facility. This new facility will have 
a capacity of about 16 mgd, which should be sufficient 
to serve the anticipated loadings to the year 2000. The 
plant as designed will provide for an advanced level of 
waste treatment consisting of nitrification and phos- 
phorus removal, with an effluent having a phosphorus 
level of 1.0 mg/l. In order to meet the recommended 
water use objectives and supporting water quality stan- 
dards, however, it will be necessary for the Waukesha 
plant to ultimately provide an effluent having a phos- 
phorus level of 0.1 mg/l. 

Under the recommended plan for the Upper Fox River 
subregional area, two existing public sewage treatment 
facilities would be abandoned. These facilities currently 
serve the Village of Pewaukee and the Village of Sussex. 

Lower Fox River Subregional Area: The recommended 
plan proposes that 1 3  public sewage treatment facilities 
serve the Lower Fox River subregional area by the year 



2000. These 1 3  facilities would be operated by the 
Cities of Burlington and Lake Geneva; the Villages of 
East Troy, Genoa City, Mukwonago, North Prairie, Silver 
Lake, and Twin Lakes; the Western Racine County 
Sewerage District; the Town of Lyons Sanitary District 
No. 2; the Town of Dover-Eagle Lake Sewer Utility 
District No. 1 ;  the Town of Salem Sanitary District 
No. 2; and the Town of Norway Sanitary District No. 1 .  
Together, these 1 3  plants are anticipated t o  serve a total 
resident population of about 81,900 persons by the plan 
design year 2000, or about 6 5  percent of the anticipated 
year 2000 resident population of this subregional area. 

The plan recommends that a new sewage treatment 
facility be constructed to  serve the Village of Muk- 
wonago and environs, with effluent to  be discharged 
through a new outfall sewer directly to  the Fox River. 
The proposed plant, which has already been designed, 
would provide an average hydraulic design capacity of 
1.5 mgd, which should be sufficient to  accommodate the 
anticipated design year 2000 loadings. The plant has 
been designed to  provide an advanced level of waste 
treatment for phosphorus removal, with an effluent 
having a phosphorus level of 1.0 mg/l. In order to  meet 
the recommended water use objectives and supporting 
water quality standards, the plan recommends that 
the phosphorus content of the effluent be limited to  
0.1 mg/l. At the time the design for the additional 
facilities needed for a higher level of phosphorus control 
is initiated, it is recommended that land application 
for disposal of the treated effluent be considered. About 
550 acres of land would be required for such disposal. 

The plan recommends that the sewage treatment facility 
operated by the Village of East Troy be expanded from 
its existing capacity of 0.32 mgd to  a year 2000 design 
capacity of 1.20 mgd, and that the effluent be disposed 
of through land application. About 420 acres would be 
required to accommodate effluent disposal through land 
application by the year 2000. If the plant does not 
discharge effluent to land, then the plant will need to  
be upgraded upon its expansion t o  provide for an 
advanced level of waste treatment consisting of nitri- 
fication, phosphorus removal for an effluent having 
a phosphorus level of 0.1 mg/l, and auxiliary treatment 
for effluent aeration. The plant would provide service 
not only to  the Village of East Troy but to  existing 
and proposed urban development along the shoreline 
of Potter Lake in the Town of East Troy. 

The plan recommends that the existing treatment facility 
serving the City of Lake Geneva be expanded from its 
current capacity of 1.1 mgd to  a year 2000 design 
capacity of 3.18 mgd, and that the effluent be disposed 
of through land application. A total of 960 acres would 
be required t o  accommodate effluent disposal by land 
application in the year 2000. If the plant does not 
discharge effluent to  land, then the plant will need to  
be upgraded to  provide for an advanced level of waste 
treatment for nitrification, phosphorus removal to  
provide an effluent having a phosphorus level of 0.1 mg/l, 
and auxiliary waste treatment for effluent aeration. The 
plant would have sufficient capacity to  serve not only the 

City of Lake Geneva but the existing and proposed urban 
development along the shoreline of Lake Geneva in the 
Town of Linn and the shoreline of Lake Como in the 
Town of Geneva. 

The plan recommends that a new sewage treatment 
facility be constructed to  serve the Town of Lyons 
Sanitary District No. 2. The plant would have an average 
hydraulic design capacity of about 0.15 mgd, and its 
effluent would be disposed of through land application. 
About 80 acres would be required t o  accommodate the 
effluent disposal through land application by the year 
2000. If the plant does not discharge effluent to land, 
then the plant will need to  provide for an advanced level 
of waste treatment for phosphorus removal to  provide an 
effluent having a phosphorus level of 1.0 mg/l. 

The plan recommends that the existing treatment facility 
serving the Village of Genoa City be expanded from its 
existing capacity of 0.12 mgd to  a year 2000 design 
capacity of 0.22 mgd and that effluent from this plant 
be disposed of through land application. About 100 acres 
would be required to accommodate effluent disposal 
through land application by the year 2000. If the plant 
does not discharge effluent to  land, then the plant will 
need to  be upgraded to  provide for an advanced level of 
waste treatment for phosphorus removal to provide an 
effluent having a phosphorus level of 0.1 mg/l. 

A new sewage treatment facility was recently placed 
into operation by the Town of Norway Sanitary District 
No. 1. This facility has an average hydraulic design 
capacity of about 0.75 mgd. The facility currently 
provides an advanced level of waste treatment including 
phosphorus removal to  achieve an effluent having a phos- 
phorus level of 1.0 mg/l, nitrification, and auxiliary waste 
treatment for effluent aeration. The new Town of 
Norway plant will require expansion after 1985 to  
provide an average hydraulic capacity of 1.55 mgd. In 
addition, in order to  meet the recommended water use 
objectives and supporting water quality standards, the 
plan recommends that the plant ultimately provide an 
advanced level of waste treatment for phosphorus 
removal to  provide an effluent having a phosphorus level 
of 0.1 mg/l. At the time the design for the additional 
facilities needed for a higher level of phosphorus control 
is initiated, it is recommended that land application for 
disposal of the treated effluent be considered. About 
500 acres of land would be required for such disposal. 

A new sewage treatment facility to serve the Town of 
Dover-Eagle Lake Sewer Utility District is currently 
under construction. This new facility should have suffi- 
cient capacity to  serve anticipated design sewage flows to  
the year 2000. The new plant has been designed to  
provide an advanced level of waste treatment for nitrifica- 
tion and an auxiliary level of waste treatment for effluent 
aeration. In order to  meet the recommended water use 
objectives and supporting water quality standards, 
however, it will be necessary for the Eagle Lake plant to  
provide for additional phosphorus removal t o  achieve an 
effluent having a phosphorus level of 0.1 mg/l. At the 
time the design of the additional facilities needed for 



a higher level of phosphorus control is initiated, it is 
recommended that land application for disposal of the 
treated effluent be considered. About 170 acres would be 
required for such disposal. 

The treatment facility currently operated by the Western 
Racine County Sewerage District serves the Villages of 
Rochester and Waterford and the Town of Rochester 
Sewer Utility District No. 1. The plan recommends that 
this facility be expanded from an existing average 
hydraulic design capacity of 0.94 mgd to a design year 
2000 capacity of about 1.50 mgd. This additional 
capacity would be required to serve existing urban 
development along the shorelines of Tichigan and Buena 
Lakes and the Fox River in the Town of Waterford. The 
plan recommends that effluent from the Western Racine 
County plant be disposed of through land application. 
About 500 acres would be required to accommodate 
effluent disposal through land application by the year 
2000. If the plant does not discharge effluent to land, 
then the plant will need to be upgraded to provide for 
an advanced level of waste treatment beyond that cur- 
rently provided. At the present time, the plant provides 
for phosphorus removal to achieve an effluent having 
a phosphorus level of 1.0 mg/l. 

The treatment facility serving the City of Burlington 
and environs currently has a hydraulic capacity of 
2.50 mgd. This capacity should be adequate to serve 
anticipated growth during the plan period to the year 
2000. The plan recommends that the level of treatment 
provided be improved to provide for an effluent having 
a phosphorus level of 0.1 mg/l. At the present time, the 
plant is designed to provide an effluent having a phos- 
phorus level of 1.0 mg/l. 

The sewage treatment plant currently serving the Village 
of Silver Lake has an average hydraulic design capacity 
of about 0.30 mgd. This capacity should be sufficient to 
serve the anticipated growth for the design life of the 
facility. The plan recommends that the effluent from 
this plant be disposed of through land application. 
About 170 acres would be required to accommodate 
effluent disposal through land application by the year 
2000. If the plant does not discharge effluent to land, 
then the level of treatment provided will need to be 
improved t o  achieve an effluent having a phosphorus 
level of 1.0 mg/l. 

The plan recommends that the sewage treatment plant 
serving the Village of Twin Lakes be expanded from its 
current design capacity of 0.82 mgd to a year 2000 
design capacity of 1.00 mgd, and that the effluent be 
disposed of through land application. About 170 acres 
would be required to  accommodate effluent disposal 
through land application by the year 2000. If the plant 
does not discharge effluent to land, then the level of 
treatment will need to  be improved to  an advanced level 
consisting of nitrification, phosphorus removal to achieve 
an effluent having a phosphorus level of 0.1 mg/l, and 
auxiliary waste treatment for effluent aeration. 

At the end of 1978, the Town of Salem Sanitary District 
No. 2 had completed design of a new sewage treatment 

facility that would provide an average hydraulic design 
capacity of about 1.50 mgd, and an advanced level 
of waste treatment consisting of phosphorus removal 
to  achieve an effluent having a phosphorus level of 
1.0 mg/l. This plant has been designed to provide new 
sanitary sewer service to existing urban development 
along the shorelines of Silver, Camp, Center, Cross, and 
Rock Lakes, and in the community of Wilmot. In order 
to meet the recommended water use objectives and 
supporting water quality standards, the plan recommends 
that the level of treatment be further improved to  
provide for an effluent having a phosphorus level of 
0.1 mg/l. At the time the design for additional facilities 
needed for a higher level of phosphorus control is 
initiated, it is recommended that land application for 
disposal of the treated effluent be considered. About 
550 acres of land would be required for such disposal. 

The plan proposes that a new sewage treatment facility 
be constructed to serve the Village of North Prairie. 
This new facility would have an average hydraulic design 
capacity of about 0.36 mgd. Effluent from the new 
facility is proposed to be disposed of through land 
application. About 160 acres would be required to 
accommodate effluent disposal through land application 
by the year 2000. If the plant does not discharge effluent 
to land, then the new plant will need to  be designed to  
provide for an advanced level of waste treatment consist- 
ing of nitrification, phosphorus removal to achieve an 
effluent having a phosphorus level of 0.1 mg/l, and 
auxiliary waste treatment for effluent aeration. 

Under the recommended plan for the Lower Fox River 
subregional area, no existing public sewage treatment 
facilities would be abandoned. The Mukwonago sewage 
treatment facility is recommended to be relocated on 
a new site on the Mukwonago River downstream from 
the existing plant site. 

Upper Rock River Subregional Area: The recommended 
plan proposes that three public sewage treatment plants 
serve the Upper Rock River subregional area by the year 
2000. These three plants would be operated by the City 
of Hartford, the Village of Slinger, and the Allenton 
Sanitary District No. 1. Together, these three plants 
are anticipated to  serve a total resident population of 
about 21,900 persons by the plan design year 2000, or 
about 52 percent of the anticipated year 2000 resident 
population of this subregional area. 

The plan recommends that the treatment facility 
operated by the Allenton Sanitary District No. 1 in the 
Town of Addison be expanded from its existing average 
hydraulic design capacity of 0.10 mgd to  a year 2000 
design capacity of 0.33 mgd, and that the effluent be 
disposed of through land application. About 140 acres 
would be required to  accommodate effluent disposal 
through land application by the year 2000. If the plant 
does not discharge effluent to land, then an advanced 
level of waste treatment will need to be provided consist- 
ing of nitrification, phosphorus removal to achieve an 
effluent having a phosphorus level of 1.0 mg/l, and 
auxiliary waste treatment for effluent aeration. 



The plan recommends that the existing sewage treatment 
facility serving the Village of Slinger be replaced with 
a new facility having an average hydraulic design capacity 
of about 0.81 mgd. Local facilities planning has been 
completed for this plant. This facility plan proposes that 
the new treatment plant provide an advanced level of 
waste treatment consisting of nitrification and auxiliary 
waste treatment for effluent aeration. Phosphorus 
removal is not being provided at the new plant. However, 
in order to meet the recommended water use objectives 
and supporting water quality standards, the Slinger 
treatment facility will need to provide phosphorus 
removal to achieve an effluent having a phosphorus level 
of 0.1 mg/l. At the time the design for the additional 
facilities needed for a higher level of phosphorus control 
is initiated, it is recommended that land application for 
disposal of the treated effluent be considered. About 
300 acres of land would be required for such disposal. 

In 1973 the City of Hartford placed into operation a new 
sewage treatment facility having an average hydraulic 
design capacity of 2.0 mgd. The plan recommends that 
this facility be expanded to a year 2000 design capacity 
of 3.0 mgd. At the present time, the plant provides 
an advanced level of waste treatment for phosphorus 
removal and has an effluent phosphorus level of 1.0 mg/l. 
In order to meet the recommended water use objectives 
and supporting water quality standards, the plan recom- 
mends that the plant provide nitrification, phosphorus 
removal to achieve an effluent having a phosphorus 
level of 0.1 mg/l, and auxiliary waste treatment for 
effluent aeration. 

The 1990 regional sanitary sewerage system plan recom- 
mended that centralized sanitary sewer service be pro- 
vided to existing urban development along the shoreline 
of Pike Lake and to the Pike Lake State Park, with 
treatment for sewage flows from these areas to be pro- 
vided at the Hartford sewage treatment facility. As 
part of the areawide water quality management planning 
effort, a detailed water quality management study was 
undertaken for Pike Lake. This study, which was con- 
ducted for the Commission by the Wisconsin Department 
of Natural Resources, concluded that septic tanks 
contributed less than 1 0  percent of the phosphorus 
loading to Pike Lake and that, under the existing and 
proposed year 2000 development conditions, the total 
nutrient load to the lake is relatively low. Accordingly, 
the installation of centralized sanitary sewers to serve 
existing urban development and the Pike Lake State Park 
would probably not significantly improve water quality. 
Furthermore, this study indicated that, given a proper 
program of septic tank system inspection and mainte- 
nance over time and curtailed urban development in the 
lake subwatershed as called for in the adopted regional 
land use plan, it is unlikely that septic tank effluent 
would constitute a significant source of water pollution 
in the foreseeable future. Based upon this study, then, 
the areawide water quality management plan recom- 
mends that centralized sanitary sewer service not be 
extended to the Pike Lake area. 

Under the recommended plan for the Upper Rock River 
subregional area, no existing public sewage treatment 
facilities would be abandoned. 

Middle Rock River Subregional Area: The recommended 
plan proposes that four public sewage treatment facili- 
ties serve the Middle Rock River subregional area by 
the year 2000. These four facilities would be operated 
by the City of Oconomowoc, the Villages of Dousman 
and Wales, and the Delafield-Hartland Water Pollution 
Control Commission. Together, these four plants are 
anticipated to serve a total resident population of about 
55,900 persons by the design year 2000, or about 
79 percent of the anticipated year 2000 resident popu- 
lation of this subregional area. 

In 1978 the City of Oconomowoc placed into operation 
a new sewage treatment plant. This plant has an average 
hydraulic design capacity of about 4.0 mgd, and has been 
designed as the initial phase of a facility intended ulti- 
mately to serve as an areawide plant providing sewage 
treatment services not only for the City of Oconomowoc 
but for the sewer service areas identified as Lac La Belle, 
Oconomowoc Lake, Pine Lake, Beaver Lake, and Silver 
Lake as shown on Map 4. The new plant is designed to 
provide secondary and tertiary waste treatment. The plan 
recommends that this plant ultimately be expanded to  
a design year 2000 capacity of about 6.5 mgd. The plan 
recommends that the level of treatment be improved 
to provide for nitrification and phosphorus removal to 
achieve an effluent having a phosphorus level of 0.1 mgll. 

A new sewage treatment facility to serve the City of 
Delafield, the Villages of Hartland and Nashotah, and 
the existing and proposed urban development along the 
shorelines of the Nashotah and Nemahbin Lakes in the 
Town of Summit is currently being constructed by the 
Delafield-Hartland Water Pollution Control Commission. 
This facility, with an average hydraulic design capacity 
of 2.2 mgd, should be capable of serving the anticipated 
sewage flows from the tributary service areas to  the 
year 2000. The facility has been designed to provide an 
advanced level of waste treatment including nitrification 
and auxiliary waste treatment for effluent aeration, but 
has not been designed for phosphorus removal. In order 
to meet the recommended water use objectives and 
supporting water quality standards, the plan recom- 
mends that this plant ultimately provide for phosphorus 
removal to achieve an effluent having a phosphorus level 
of 0.1 mg/l. 

The plan recommends that the existing Dousman sewage 
treatment facility be expanded from its current capacity 
of 0.12 mgd to  a year 2000 design capacity of 0.34 mgd. 
At the present time, the Village has completed prelimi- 
nary planning for the expansion of this plant, including 
the provision of an advanced level of waste treatment 
for nitrification and effluent aeration. The new plant 
does not provide for phosphorus removal, but to  meet 
the water use objectives and supporting water quality 
standards, the plant will ultimately have to  provide such 
removal to achieve an effluent having a phosphorus level 
of 0.1 mg/l. At the time the design for the additional 



facilities needed for a higher level of phosphorus control 
is initiated, it is recommended that land application for 
disposal of the treated effluent be considered. About 
150 acres of land would be required for such disposal. 

The plan recommends that a new sewage treatment plant 
be constructed to  serve the Village of Wales and environs. 
This plant would have a design capacity of 0.65 rngd 
and would utilize land application for effluent disposal. 
A total of 250 acres would be required to accommodate 
effluent disposal through land application by the year 
2000. If the proposed new plant does not discharge 
effluent to land, then the plant will need to be designed 
to provide for an advanced level of waste treatment 
including nitrification, phosphorus removal to  achieve an 
effluent having a phosphorus level of 0.1 mg/l, and 
auxiliary waste treatment for effluent aeration. 

Under the recommended plan for the Middle Rock River 
subregional area, no existing public sewage treatment 
facilities would be abandoned. 

Lower Rock River Subregional Area: The recommended 
plan proposes that five public sewage treatment facilities 
serve the Lower Rock River subregional area by the year 
2000. These five facilities would be operated by the 
City of Whitewater; the Villages of Darien, Sharon, and 
Walworth; and the Walworth County Metropolitan 
Sewerage District. Together, these five plants are antici- 
pated to serve a total resident population of about 
53,900 persons by the plan design year 2000, or about 
86 percent of the anticipated year 2000 resident popu- 
lation of this subregional area and about 2,500 persons 
in Jefferson County served by the Whitewater sewer- 
age system. 

The City of Whitewater is nearing construction of a new 
sewage treatment plant. The plant has been designed to 
provide an average hydraulic design capacity of about 
3.60 mgd, which should be sufficient to  serve the antici- 
pated design sewage flows from the tributary service area 
to the year 2000. The plant has been designed to provide 
an advanced level of waste treatment including nitrifica- 
tion, phosphorus removal to achieve an effluent having 
a phosphorus level of 1.0 mg/l, and auxiliary waste 
treatment for effluent aeration. In order to meet the 
recommended water use objectives and supporting water 
quality standards, however, the Whitewater plant will 
need to provide for an effluent having a phosphorus 
level of 0.1 mg/l. 

The Walworth County Metropolitan Sewerage District is 
also nearing construction of a new sewage treatment 
facility. This facility will have an average hydraulic 
design capacity of about 3.60 mgd, which should be 
sufficient to  serve the anticipated design sewage flows 
to the year 2000. The facility, which will serve the 
Cities of Elkhom and Delavan, the Delavan Lake Sani- 
tary District, and the Walworth County Institutions, 
has been designed to  provide an advanced level of waste 
treatment including nitrification and auxiliary waste 
treatment for effluent aeration. The plan recommends 
that this new plant ultimately provide for phosphorus 
removal to achieve an effluent having a phosphorus 
level of 0.1 mg/l. 

The plan recommends that the treatment facility serving 
the Village of Darien be expanded from its current 
capacity of 0.15 rngd to a year 2000 design capacity of 
0.35 mgd, and that the effluent be disposed of through 
land application. About 150 acres would be required to 
accommodate effluent disposal through land application 
by the year 2000. If the plant does not discharge effluent 
to land, then an advanced level of waste treatment 
will need to  be provided consisting of nitrification 
and phosphorus removal to achieve an effluent having 
a phosphorus level of 0.1 mg/l. 

The plan recommends that a sewage treatment facility be 
constructed to serve the Walworth, Fontana, and Williams 
Bay sewer service areas. This plant would have an average 
hydraulic design capacity of about 3.12 rngd and 
discharge effluent to land through irrigation. About 
1,300 acres would be required to  accommodate effluent 
disposal through land application by the year 2000. If 
the new plant does not discharge effluent to  land, then 
it will need to  be designed to  provide for an advanced 
level of waste treatment consisting of nitrification, 
phosphorus removal to achieve an effluent having 
a phosphorus level of 0.1 mg/l, and auxiliary waste 
treatment for effluent aeration. 

Finally, the plan recommends that the treatment facility 
serving the Village of Sharon be expanded from its 
existing capacity of 0.15 rngd to a year 2000 design 
capacity of 0.33 mgd, and that the effluent be disposed 
of through land application. About 150 acres would be 
required to accommodate effluent disposal through land 
application by the year 2000. If the plant does not 
discharge effluent to land, then an advanced level of 
waste treatment will need to be provided consisting of 
nitrification, phosphorus removal to achieve an effluent 
having a phosphorus level of 0.1 mg/l, and auxiliary 
waste treatment for effluent aeration. 

Under the recommended plan for the Lower Rock River 
subregional area, three existing public sewage treatment 
facilities would be abandoned. These three facilities 
are currently operated by the City of Elkhorn and the 
Villages of Fontana and Williams Bay. In addition, three 
facilities would be replaced-those operated by the Cities 
of Whitewater and Delavan and the Village of Walworth. 

Private Sewage Treatment Plants 
As noted in Volume One, Chapter V of this report, there 
were in 1975 a total of 67 private sewage treatment 
facilities in operation within the Region. These facilities 
generally served isolated enclaves of urban land uses 
including private and public recreational facilities; institu- 
tional facilities; commercial service facilities; isolated 
residential areas, such as mobile home parks; and indus- 
tries. Since 1975 one additional private sewage treatment 
facility has been constructed in the Region, that serving 
the Alpine Valley Music Center in the Town of 
LaFayette, Walworth County. In addition, the Wisconsin 
Department of Natural Resources in 1978 proposed the 
construction of a new private sewage treatment facility t o  
serve the Bong Recreational Area in Kenosha County. 

Under the recommended water quality management plan 
for the Region, 35 of the 68 now existing private sewage 



treatment facilities would be abandoned upon full 
implementation of the plan proposals (see Table 10). 
These 35 facilities lie within or immediately adjacent 
to the proposed year 2000 sanitary sewer service areas. 
Of the 35 private facilities that would be abandoned, 
11 lie within the Milwaukee metropolitan subregional 
area and include the facilities serving the following land 
use complexes: the Highway 100 Drive-in Theatre and 
the Union Oil truck stop in the City of Franklin; the 
Chalet-on-the-Lake Restaurant, the Sisters of Notre Dame 
Academy, and the Federal Food Company, all in the 
City of Mequon; Brookfield Central High School in 
the City of Brookfield; Cleveland Heights Elementary 
School, the Highway 24 Outdoor Theatre, and the 
New Berlin Memorial Hospital in the City of New Berlin; 
the Muskego Rendering Company, Inc. in the City of 
Muskego; and the Wisconsin Electric Power Company, 
Oak Creek plant in the City of Oak Creek. 

The remaining 24 private sewage treatment facilities 
that would be abandoned upon full plan implementation 
are scattered throughout the Region and consist of those 
facilities serving the following land uses: within the 
Upper Milwaukee River subregional area, the Libby, 
McNeill, and Libby, Inc. canning plant in the Town of 
Jackson; within the Sauk Creek subregional area, the 
Port Country Club in the Town of Belgium; within the 
Kenosha-Racine subregional area, the American Motors 
Truck Service Center in the Town of Somers, the Sienna- 
dale Motherhouse in the Town of Pleasant Prairie, the 
Frank Pure Food Company in the Towns of Caledonia 
and Mt. Pleasant, and the St. Bonaventure Seminary in 
the Town of Mt. Pleasant; within the Root River Canal 
subregional area, the Wisconsin Department of Health 
and Social Services Center for the Developmentally 
Disabled in the Town of Dover and the Racine County 
Highway and Office Building in the Town of Yorkville, 
which is recommended to  be expanded and converted to  
a public sewage treatment facility serving the Town of 
Yorkville Sanitary District No. 1; within the Des Plaines 
River subregional area, the Howard Johnson Motor Lodge 
in the Town of Bristol; within the Upper Fox River 
subregional area, the Steeplechase Inn in the Town of 
Pewaukee, the New Berlin-West High School in the City 
of New Berlin, the Oakton Manor-Tumblebrook Golf 
Course in the Town of Delafield, and the Willow Springs 
Mobile Home Park in the Town of Lisbon; within the 
Lower Fox River subregional area, the Packaging Cor- 
poration of America in the Town of Burlington, the 
Praiser Produce Company and the Wisconsin Dairy 
Cooperative in the Village of Genoa City, the Slovak 
Sokol Camp in the Town of East Troy, and the Lake 
Geneva Interlaken Resort Village in the Town of Geneva; 
within the Upper Rock River subregional area, the 
National Farmers Organization-Slinger Transfer Station 
in the Town of Polk; within the Middle Rock River 
subregional area, the St. John's Military Academy and 
the Gigas Hillside Apartments in the City of Delafield; 
and within the Lower Rock River subregional area, the 
Lake Lawn Lodge in the Town of Delavan, the Walworth 
County Institutions in the Town of Geneva, and the 
Kikkoman Foods, Inc. plant in the Town of Walworth. 

The remaining 33 existing private sewage treatment 
facilities and the one proposed private sewage treatment 
facility to serve the Bong Recreational Area are scattered 
throughout the Region and are of various types (see 
Table 11). One of these facilities, that serving the 
J. I. Case Company in the Town of Mt. Pleasant, is 
a special-purpose industrial waste treatment facility 
which, while located within a proposed year 2000 
sanitary sewer service area, should be retained to 
accommodate the special industrial wastes from that 
plant. Fourteen of the private treatment facilities to 
be retained serve agricultural-related industries in the 
Region. These facilities serve the Level Valley Dairy, 
the Justro Feed Corporation, and the S&R Cheese 
factory in the Upper Milwaukee River subregional area; 
the Cedar Valley Cheese Company and the Krier 
Preserving Company in the Sauk Creek subregional area; 
the Pekin Duck Farm, the Meeter Brothers Company, the 
C&D Duck Farm, and the Grove Duck Farm in the Root 
River Canal subregional area; the Kenosha Packing 
Company in the Des Plaines River subregional area; the 
Mammoth Springs Canning Corporation in the Upper 
Fox River subregional area; the Downy Duck Company 
in the Lower Fox River subregional area; the Libby, 
McNeill, and Libby, Inc. canning plant in the Upper Rock 
River subregional area; and the Libby, McNeill, and 
Libby, Inc. canning plant in the Lower Rock River 
subregional area. The private treatment facilities serving 
the Mammoth Springs Canning Corporation and the 
Meeter Brothers Company lie within the proposed year 
2000 sewer service area limits of the Upper Fox River 
and Root River Canal subregional areas, respectively. 
However, each of these facilities is a specialized treatment 
system constructed to treat canning wastes with relatively 
high and seasonally variable waste strength and volumes. 
These facilities are recommended to  be retained and 
should be upgraded as necessary. 

The remaining 18 private sewage treatment facilities to 
be retained and the one proposed facility to be con- 
structed in the plan are domestic waste-oriented and 
serve institutional, commercial, residential, and recrea- 
tional land uses beyond the proposed year 2000 sanitary 
sewer service area limits. These 1 9  facilities serve the 
Cedar Lake Rest Home in the Upper Milwaukee River 
subregional area; Fonk's Mobile Home Park No. 1 in the 
Root River Canal subregional area; the Brightondale 
County Park, the Paramski Mobile Home Park, the Wis- 
consin Tourist Information Center, the George Connolly 
commercial development, Fonk's Mobile Home Park 
No. 2, and the Bong Recreational Area in the Des Plaines 
River subregional area; Holy Redeemer College, the 
Alpine Valley Lodge, the Alpine Valley Music Center, 
the Playboy Club Hotel, the Rainbow Springs Resort, the 
Country Estates Mobile Home Park, the STH 1 5  East 
Troy rest area, and the Wheatland Mobile Home park in 
the Lower Fox River subregional area; the Pike Lake 
State Park in the Upper Rock River subregional area; the 
Ethan Allen School in the Middle Rock River subregional 
area; and the Walworth County Correctional Center in 
the Lower Rock River subregional area. 



Table 10 

PRIVATE SEWAGE TREATMENT PLANTS PROPOSED TO BE ABANDONED UPON FULL IMPLEMENTATION 
OF THE RECOMMENDED REGIONAL WATER QUALITY MANAGEMENT PLAN: 2000 

a The facility serving the Highway 24 Outdoor Theatre is presently (1978) n o t  i n  operation. A wastewater holding tank is being utilized to store wastewater prior to removal b y  
tank truck. 

Private Sewage Treatment Facility 
t o  be Abandoned 

(by subregional area) 

Milwaukee Metropolitan 
Highway 100 Drive In  Theatre . . . . . . . . . . . .  
Union Oil Truck Stop . . . . . . . . . . . . . . . . .  
Chaletan-the-Lake Restaurant . . . . . . . . . . . .  
Sisters o f  Notre Dame Academy . . . . . . . . . . .  
Federal Food Company . . . . . . . . . . . . . . . .  

Brookfield Central High School . . . . . . . . . . .  
Cleveland Heights Elementary School . . . . . . . .  
Highway 24 Outdoor Theatrea . . . . . . . . . . . .  
New Berlin Memorial Hospital . . . . . . . . . . . .  
Muskego Rendering Company, Inc. . . . . . . . . .  
Wisconsin Electric Power Company, Oak 

Creek plantb . . . . . . . . . . . . . . . . . . . . .  

Upper Milwaukee River 
Libby. McNeill,and Libby, lnc. . . . . . . . . . . .  

Sauk Creek 
Port Country Club . . . . . . . . . . . . . . . . . . .  

Kenosha-Racine 
American Motors Truck ServiceC . . . . . . . . . .  
Siennadale Motherhouse . . . . . . . . . . . . . . .  

Frank Pure Food Company . . . . . . . . . . . . . .  

St. Bonaventure Seminary . . . . . . . . . . . . . .  

Root River Canal 
Center for the Developmentally Disabled . . . . . .  
Racine County Highway and Office h i ld ingd  . . .  

Des Plaines River 
Howard Johnson Motor Lodge . . . . . . . . . . . .  

Upper Fox River 
Steeplechase Inn--Waukesha . . . . . . . . . . . . .  
New Berlin--West High School . . . . . . . . . . . .  
Oakton Manor-Tumblebrook Golf Course . . . . .  
Willow Springs Mobile Home Park . . . . . . . . . .  

Lower Fox River 
Packaging Corporation of America. . . . . . . . . .  

Praiser Produce Company . . . . . . . . . . . . . . .  
Wisconsin Dairies Cooperative . . . . . . . . . . . .  
Slovak Sokol Camp . . . . . . . . . . . . . . . . . .  
Lake Geneva lnterlaken Resort Village . . . . . . .  

Upper Rock River 
National Farmers Organization--SIinger 

Transfer Station . . . . . . . . . . . . . . . . . . .  

This facility lies immediately adjacent to the year 2000 sewer service area and as such is recommended for abandonment herein. However, topography makes the conveyance o f  
Wastes from this facility to a public treatment plant costly. The costeffectiveness o f  retaining this facility should be carefully analyzed a t  the local facility planning level, and the 
results of  that analysis incorporated into the areawide plan upon adoption b y  aN concerned agencies. 

The facility serving the American Motor Truck Service is presently 119781 n o t  i n  operation. A wastewater holding tank is being utilized to store wastewater pr ior  to removal by  
tank truck. 

Type 
of 

Wastewater 

Sanitary 
Sanitary 
Sanitary 
Sanitary 
Process and 

Sanitary 
Sanitary 
Sanitary 
Sanitary 
Sanitary 
Process 

Sanitary 

Process 

Sanitary 

Process 
Sanitary 

Process 

Sanitary 

Sanitary 
Sanitary 

Sanitary 

Sanitary 
Sanitary 
Sanitary 
Sanitary 

Process and 
Sanitary 

Process 
Process 
Sanitary 
Sanitary 

Process 

The facility has been classified as a public wastewater treatment plant serving the Town of  Yorkville Sanitary District No. 1. 

Source: SEWRPC. 

36 

Civil Diviston 
Location 

City of Franklin 
City of Franklin 
City of Mequon 
City of Mequon 
City of Mequon 

City of Brookfield 
City of New Berlin 
City of New Berlin 
City of New Berlin 
City of Muskego 

City of Oak Creek 

Town of Jackson 

Town of Belgium 

Town of Somers 
Town of Pleasant 

Prairie 
Towns of Caledonia 

and Mt. Pleasant 
Town of Mt. Pleasant 

Town of Dover 
Town of Yorkville 

Town o f  Bristol 

Town of  Pewaukee 
City o f  New Berlin 
Town of Delafield 
Town of  Lisbon 

Town of  Burlington 

Village of Genoa City 
Village of Genoa City 
Town of East Troy 
Town of Geneva 

Town o f  ~ o l k  

Control Commission 
Delafield-Hartland Water Pollution 

Control Commission 

Walworth County Metropolitan 
Sewerage District 

Walworth County Metropolitan 
Sewerage District 

Village of Walworth 

Soil Absorption . . . . . . . . . . . .  

Lower Rock River 
Lake l a w n  Lodse . . . . . . . . . . . . . . . . . . .  

Walworth County lnstitutions . . . . . . . . . . . .  

Kikkoman Foods, lnc. . . . . . . . . . . . . . . . . .  

Current 
Effluent Discharge 

Root River . . . . . . . . . . . . . . .  
Root River . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Lake Michigan 

. . . . . . . . . . . . .  Lake Michigan 
. . . . . . . . . . . .  Soil Absorption 

Soil Absorption . . . . . . . . . . . .  
Tributary t o  Poplar Creek . . . . . .  
Soil Absorption . . . . . . . . . . . .  
Tributary t o  Root River . . . . . . .  
Soil Absorption . . . . . . . . . . . .  

Lake Michigan . . . . . . . . . . . . .  

Soil Absorption and Cedar Creek . .  

Soil Absorption . . . . . . . . . . . .  

Pike River . . . . . . . . . . . . . . .  
Bartlett Creek . . . . . . . . . . . . .  

Hoods Creek . . . . . . . . . . . . . .  

Minor Tributary t o  Pike River . . . .  

West Branch Root River Canal . . . .  
Hoods Creek . . . . . . . . . . . . . .  

. . . . . . . . . . .  Des Plaines River 

Soil Absorption . . . . . . . . . . . .  
Tributary to Poplar Creek . . . . . .  
Pewaukee Cake . . . . . . . . . . . .  
Soil Absorption . . . . . . . . . . . .  

Tributary t o  Fox River . . . . . . . .  

Soil Absorption . . . . . . . . . . . .  
Nippersink Creek . . . . . . . . . . .  
Soil Absorption . . . . . . . . . . . .  
Soil Absorption . . . . . . . . . . . .  

Soil Absorption . . . . . . . . . . . .  

Bark River and Soil Absorption . . .  

Public Sewage Treatment Facility 
to Provide Service 

Following Abandonment 

Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 

Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 
Milwaukee Metropolitan Sewerage District 

Milwaukee Metropolitan Sewerage District 

Village of Jackson 

Village of Belgium 

City of Kenosha 
City of Kenosha 

City of Racine 

City of Racine 

Village of Union Grove 
Town of Yorkville Sanitary District No. 1 

Town of Pleasant Prairie Sewer Uti l i ty 
District D 

City of Waukesha 
City of Brookfield 
City of Brookfield 
City of Brookfield 

City of Burlington 

Village of Genoa City 
Village of Genoa City 
Village of East Troy 
City of Lake Geneva 

Village of Slinger 
-- 

Delafield-Hartland Water Pollution 

Sanitary 

Sanitary 

Process 

Town of Delavan 

Town of Geneva 

Town o f  Walworth 

Delavan Lake. . . . . . . . . . . . . .  

Jackson Creek . . . . . . . . . . . . .  

Soil Absorption . . . . . . . . . . . .  



Table 11 

PRIVATE SEWAGE TREATMENT FACILITIES PROPOSED TO BE RETAINED UNDER THE 
RECOMMENDED REGIONAL WATER QUALITY MANAGEMENT PLAN FOR THE REGION: 2000 

a The facility serving the Justro Feed Corporation is no t  presently (1978) in  operation. 

Private Sewage Treatment Facility 
t o  be Retained 

(by subregional area) 

Milwaukee Metropolitan 
None 

Upper Milwaukee River 

Level Valley Dairy . . . . . . . . . . . . . . .  
Justro Feed Corporationa . . . . . . . . . . .  
S & R Cheese Factory . . . . . . . . . . . . .  
Cedar Lake Rest Home . . . . . . . . . . . . .  

Sauk Creek 
Cedar Valley Cheese Company . . . . . . . .  
Krier Preserving Company . . . . . . . . . . .  

Kenosha-Racine 

J. I. Case Company . . . . . . . . . . . . . . .  
Root River Canal 

Fonk's Mobile Home Park No. 1 . . . . . . .  
Pekin Duck Farm . . . . . . . . . . . . . . . .  
Meeter Brothers Company . . . . . . . . . . .  
C&D Duck Farm . . . . . . . . . . . . . . . .  
Grove Duck Farm . . . . . . . . . . . . . . . .  

Des Plaines River 
Brightondale County Park . . . . . . . . . . .  
Paramski Mobile Home Park . . . . . . . . . .  
Wisconsin Tourist Information Center . . . .  
George Connolly ~ e v e l o p m e n t ~  . . . . . . .  
Fonk's Mobile Home Park No. 2 . . . . . . .  
Kenosha Packing Company . . . . . . . . . .  

Bong Recreational AreaC . . . . . . . . . . . .  
Upper Fox River 

Mammoth Springs Canning Corporation . . .  
Lower Fox River 

Holy Redeemer College . . . . . . . . . . . .  
Alpine Valley Resort ( t w o  plants)d . . . . . .  
Playboy Club Hotel . . . . . . . . . . . . . . .  
Rainbow Springs Resorte . . . . . . . . . . .  
Country Estates Mobile Home Park . . . . . .  
East T r o y  Rest Area (STH 1 5 )  . . . . . . . .  
Wheatland Mobile Home Park . . . . . . . . .  
Downy Duck Company . . . . . . . . . . . .  

Upper Rock River 
L ibby,  McNeil l ,  and L ibby,  Inc. . . . . . . . .  
Pike Lake State Park . . . . . . . . . . . . . .  

Middle Rock River 
Ethan Allan School . . . . . . . . . . . . . . .  

Lower Rock River 
L ibby,  McNeill, and L ibby,  Inc. . . . . . . . .  
Walworth County Correctional Centerg . . .  

The facility serving the George Connolly development is n o t  presently 11978) i n  operation. 

This facility was no t  i n  existence in  1978, bu t  is recommended to be constructed t o  serve the recreational development proposed for the 
Bong Recreation Area. 

Type  
of 

Wastewater 

- - 

Process and Cooling 
Process 
Process 
Sanitary 

Process and Cooling 
Process 

Process and Cooling 

Sanitary 
Process 
Process 
Process 
Process 

Sanitary 
Sanitary 
Sanitary 
Sanitary 
Sanitary 
Cooling, Process, 

and Sanitary 
Sanitary 

Process 

Sanitary 
Sanitary 
Sanitary 
Sanitary 
Sanitary 
Sanitary 
Sanitary 
Process 

Process 
Sanitary 

Sanitary 

Process 
Sanitary 

One o f  these facilities was placed in to operation since 1975 and is n o t  reflected in  the inventory o f  private sewage treatment plants re- 
ported i n  SEWRPC Technical Report No. 21, Sources o f  Water Pollution in  Southeastern Wisconsin: 1975. It is recommended that the 
operation o f  the older 0.04 mgd treatment facility serving the Alpine Valley main building be carefully moni toredand that the facility be 
considered an interim p lan t  A t  such t ime as that facility operation becomes unsatisfactory, it is recommended that the plant be aban- 
doned and al l  waste be connected t o  the new Fox Wood treatment facility. 

The facility serving the Rainbow Springs Resort is not  presently i n  operation. 

Civil Division 
Location 

- - 

T o w n  o f  Jackson 
T o w n  of Cedarburg 
T o w n  of Saukville 
T o w n  of West Bend 

T o w n  o f  Fredonia 
T o w n  of Belgium 

T o w n  of Mt .  Pleasant 

T o w n  of Yorkvi l le 
T o w n  of Yorkvi l le 
T o w n  of Dover 
T o w n  of Yorkvi l le 
T o w n  of Raymond 

T o w n  of  Brighton 
T o w n  of Bristol 
T o w n  of Pleasant Prairie 
T o w n  of Pleasant Prairie 
T o w n  of Dover 
T o w n  of Paris 

T o w n  of Brighton 

T o w n  of Lisbon 

T o w n  of Dover 
T o w n  of LaFayette 
T o w n  of Lyons 
T o w n  of Mukwonago 
T o w n  of Lyons 
T o w n  of LaFayette 
T o w n  of Wheatland 
T o w n  of Dover 

City of Hartford 
T o w n  of Hartford 

T o w n  of Delafield 

T o w n  of Darien 
T o w n  of Geneva 

The facility serving Libby, McNeill, and  Libby, lnc. is presently ut i l ized on ly  for  pretreatment o f  wastewater pr ior  t o  the discharge o f  
wastes t o  the City o f  Hartford sanitary sewerage system. 

Current 
Effluent Discharge 

- - 

Cedar Creek 
Soil Absorption 
Soil Absorption 
Soil Absorption 

Soil Absorption 
Soil Absorption and a 

Tributary of the Onion River 

Lake Michigan 

East Branch Root River Canal 
Soil Absorption 
Tributary of the Des Plaines River 
West Branch Root River Canal 
West Branch Root River Canal 

Brighton Creek 
Soil Absorption 
Des Plaines River 
Tributary t o  Des Plaines River 
Tributary t o  Des Plaines River 
Soil Absorption 

- - 

Soil Absorption 

Tributary t o  Wind Lake Canal 
Soil Absorption 
White River 
Tributary t o  Mukwonago River 
Tributary t o  Ore Creek 
Tributary t o  Sugar Creek 
Minor Tributary t o  Fox River 
Soil Absorption 

- - f  

Soil Absorption 

Soil Absorption 

Soil Absorption 
Soil Absorption 

This facility is no t  presently (1978) i n  operation. 

Source: SEWRPC. 



It is recognized that those private sewage treatment 
facilities recommended to  be retained in the plan are 
unique in terms of the type and location of the land 
uses served and the types of wastes to be treated. Accord- 
ingly, definitive recommendations concerning the type 
and level of treatment to be provided must be formulated 
on a case-by-case basis during plan implementation. In 
order to provide guidance for such implementation, 
however, the areawide water quality management plan 
does recommend that all of the 34 private sewage treat- 
ment facilities proposed to be retained except two, those 
being the facilities serving the J. I. Case Company in the 
Town of Mt. Pleasant and the Libby, McNeill, and Libby, 
Inc. facility in the City of Hartford, dispose of the 
treated effluent through land irrigation or soil absorption 
sewage lagoons. At the present time, 16 of the 32 private 
sewage treatment plants to which this recommendation is 
directed already utilize some form of land disposal of 
treated effluent. The costs relating to  such land disposal 
of sewage effluent are set forth in Table 12. Land 
application of effluent for treatment facilities of the size 
of plants involved may be generally expected to be more 
cost-effective than providing an advanced level of waste 
treatment through biological, physical, and chemical 
treatment with discharge of the treated effluent to 
surface waters. Should detailed studies during plan 
implementation indicate that land application of sewage 
effluent is not practical at a given private sewage treat- 
ment facility, then it is recommended that the facility be 
designed to  provide the level of treatment needed to meet 
the water use objectives and supporting water quality 
standards with the effluent discharged to surface waters. 

It is important to  recognize that additional private 
sewage treatment facilities may be needed during the 
plan implementation period to serve new enclaves of 
isolated land use development. Generally, such new 
facilities may be expected to lie beyond the plan 2000 
sewer service areas, although it is possible that interim 
private sewage treatment facilities may be needed to 
accommodate urban development even within the 
recommended sanitary sewer service areas until appro- 
priate extensions of sanitary sewers can be fully effected. 
Each proposal for a new private sewage treatment facility 
must accordingly be individually evaluated in light of the 
adopted plan and the objectives which that plan is 
intended to achieve. 

Certain types of urban land uses are properly and 
logically located in the more rural reaches of the Region 
and at times may require the provision of a sewage 
treatment facility, as opposed to  septic tank systems. The 
types of urban land uses that must of necessity often be 
located in rural areas, where public centralized sanitary 
sewer service is not available, include highway-oriented 
commercial service facilities, such as motels, restaurants, 
and certain types of truck service stations and terminals; 
certain transportation facilities, such as airports; park and 
outdoor recreational facilities, both public and private; 
certain institutional facilities; and industrial facilities 
directly related to  the agricultural land use base. It is not 
possible within the context of a regional planning effort 

to identify the need for or to locate all such potential 
land uses in the rural areas. Accordingly, each proposal 
must be evaluated as it arises. Those additional private 
sewage treatment facilities found to be essential to 
accommodate such isolated urban enclaves must provide 
a type and level of treatment that will achieve the 
recommended water use objectives. Generally, the best 
way to achieve such objectives will be to dispose of the 
treated sewage effluent through land application. In 
considering this matter, it should be recognized that 
while there are a number of different types of land 
uses which need to be located in the rural areas of the 
Region and which may, therefore, properly be provided 
with individual sewage treatment facilities, such facilities 
should not be used to accommodate new urban residen- 
tial development or new urban commercial or industrial 
development that can more rationally and efficiently 
be accommodated within the recommended year 2000 
sanitary sewer service areas-areas where substantial 
public capital investment has in many cases already 
been made to  accommodate future development. 

Trunk Sewers 
~ n t e r c o m m u ~ i t ~ :  The regional water quality management 
plan includes proposals for those trunk sewers necessary 
to extend centralized sanitary sewer service to the 
proposed year 2000 sanitary sewer service areas and 
to enable the abandonment of certain public sewage 
treatment plants. The general alignment and approxi- 
mate size of these intercommunity trunk sewers are 
shown on Map 5. Cost estimates for the proposed 
intercommunity trunk sewers included in the plan are 
set forth in Table 13. 

Within the Milwaukee metropolitan subregional area, the 
plan recommendations and costs are based, with but one 
exception, on completion of the long-range trunk sewer 
plan set forth in the adopted regional sanitary sewerage 
system plan and the Milwaukee Metropolitan Sewerage 
District trunk, relief, and intercepting sewer plan. These 
sewer extensions are designed to  provide sanitary sewer 
service to existing and proposed urban development 
within the District and its contract service areas and 
to provide relief to portions of the trunk sewer system 
now experiencing ~urcharging.~ The single exception is 
the Ryan Creek trunk sewer, a sewer designed to serve 
the southernmost portions of the Cities of Franklin and 
Muskego. Based upon the new regional land use plan, this 
sewer would not be needed to accommodate urban 
development by the year 2000. It  is further recom- 
mended that other revisions and refinements to the 
long-range trunk sewer plan for the Milwaukee metro- 
politan subregional area be developed to  reflect updated 
population and land use data as part of the facilities 

7 ~ h e  Milwaukee metropolitan trunk sewer system has 
been designed in part to provide for selective routing of 
sewage flows to the two major sewage treatment facili- 
ties-Jones Island and South Shore. 



Table 12 

COST ESTIMATES FOR PRIVATE SEWAGE TREATMENT PLANTS 
I N  THE REGION: 2000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Root River Canal 
. . . . . . . . . . . . . . . . . . . . . .  Fonk's Mobile Home Park No. 1 

Pekin Duck Farm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Meeter Brothers Company . . . . . . . . . . . . . . . . . . . . . . . . . .  

a Costs are expressed in terms o f  August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price lndex = 
169.11. The costs include capital and operation and maintenance but  do not  include the costs o f  debt retirement or 
the effects o f  inflation. The costs include engineering, legal, and administrative allowances and contingencies, as well as 
interest during construction. The costs do no t  include those associated with sludge management, which are discussed in 
a later section. 

College . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  Resort (two plantdb 

Hotel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Des Plaines River 
Brightondale County Park . . . . . . . . . . . . . . . . . . . . . . . . . .  
Paramski Mobile Home Park . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  Wisconsin Tourist Information Center 
George Connolly Development. . . . . . . . . . . . . . . . . . . . . . .  
Fonk's Mobile Home Park No. 2 . .  . . . . . . . . . . . . . . . . . . . .  
Kenosha Packing Company . . . . . . . . . . . . . . . . . . . . . . . . .  
Bong Recreational Area . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal--Subregional Area 

It is recommended that the operation o f  the older 0.04 mgd treatment facility serving the Alpine Valley Lodge main 
building be carefully mohitoredand that the facility be consideredan interim plant. A t  such time as that facility operation 
becomes unsatisfacmry, i t  is recommended that the plant be abandonedandall wastes be connected to the new Fox Wood 
treatment facility. 

Source: SEWRPC. 

Libby, McNeill,and Libby, Inc. . . . . . . . . . . . . . . . . . . . . . .  
Walworth County Correctional Center . . . . . . . . . . . . . . . . . .  

Subtotal--Subregional Area 

Total 

5 60,000 
370.000 
250,000 
330,000 
250,000 
70.000 

250,000 

51,580,000 

5 390,000 
1 10.000 

5 500,000 

$9,670,000 

5 5,000 
13,WO 
7,000 

11.000 
10.000 
10.000 
9,000 

5 65.000 

$ 80.000 
7,000 

5 87.000 

$621,000 



Table 13 

COST ESTIMATES FOR INTERCOMMUNITY TRUNK SEWERS IN THE REGION: 2000 

Average Annual 
Total Capital Operation and 
1975-2000 Maintenance 

Intercommunity Trunk Sewer 
(by subregional areal 

Intercommunity Trunk Sewer 
(by subregional areal 

Milwaukee Metropolitan 
Milwaukee Metropolitan Saweras Districtb 

Northrids (875) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 847,000 
Northeast Side Relief-North Branch (246,260,867,939l . . . .  17,796,000 
Northeast Side Relief--East Branch (247. 251. 252,255. 
256,257,868) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,359,000 

Milwaukee River Relief (2781 . . . . . . . . . . . . . . . . . . . . . .  1,668,000 
Menamonee Fallr.Germantown (813,921, 9221C . . . . . . . . .  13,108,000 
Menamonee River (233, 2391d . . . . . . . . . . . . . . . . . . . . .  13,240,000 
Underwood Creek (276,275) . . . . . . . . . . . . . . . . . . . . . .  4,479.000 
Root River (241,242,243l . . . . . . . . . . . . . . . . . . . . . . .  9,083,000 
Hales Corners (2371e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,173.000 
Franklin-Murkega (238.2661 . . . . . . . . . . . . . . . . . . . . . .  4,975,000 
Franklin.Northeart (261,262,2631 . . . . . . . . . . . . . . . . . . .  6,594,000 
Oak Creek-Southwest (267) . . . . . . . . . . . . . . . . . . . . . . .  1,872,000 
Oak Creek (264,2651 . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,905,000 
Oak Creek-South (273) . . . . . . . . . . . . . . . . . . . . . . . . . .  1.840.000 
Mitchell Field.South (272) . . . . . . . . . . . . . . . . . . . . . . . .  2,808,000 
Caddy Vista (2711. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,525,000 

Subtotal 106.272.000 

Estimated Costa 

Lower Fox River 
Mukwonsga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Potter Lake-East Troy 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Geneva-North 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Geneva-South 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Como Lake-North 
ComoLake.South . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ u s k e g o . ~ o r w a y ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Tichigan Lake-Rochester 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Silver Lake-Camp Lake 

Total Capital 
1975-2000 

Average Annual 
Operation and 
Maintenance 

Wilmot 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crosr.Rock Lakes 

I Middle Rock River 
. . . . . . . . . . . . . . . .  Lac La Belle-Oconomowoc-East 

Upper Rock River 
slinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal.-Subregional Area 

Lac La Belle-Oconomowoc-West . . . . . . . . . . . . . . . . . . . . . .  590.000 

North Lake-Ocanamowoc . . . . . . . . . . . . . . . . . . . . . . . . . .  4,412,000 

Silver Lake-Oconomowoc . . . . . . . . . . . . . . . . . . . . . . . . . .  312.000 

Hartland-Delafieldl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,907,000 

Subtotal.-Subregional Area 1 $ 13.229.000 1 $104.000 

400,000 
1,928,OW 

Caddy Vista Sanitary District. . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Murkega 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NewBerlin 

Brookfield-Menomonee Falls . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Germantown 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thienrville.Mequon 

Subtotal 

Subtotal..SubregionaI Area 

Upper Milwaukee River 
Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Waubeka.Fredonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal.-Subregional Area 

3,700 
10,100 

$ 68.000 

$ 68.000 

..... . . . .  - ~ 

Summit-Delafield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.000 

Subtotal--Subregional Area I $ 10,807.000 
I 

$ 100 

$ 100 

Lower Rock River 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Whitewater $ 643.000 

Walworth County Institutions 935.000 . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Elkhorn 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Delavan Lake 
. . . . . . . . . . . . . . . . . . . . . . . . .  Williams 8ay.Lake Geneva. 

Williams Bay-Fontana . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fontana-Lake Geneva. 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Fontana-Walworth 
Sauk Creek 

Lake Church-Belgium . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Subtotal-.Subregional Area 

Kenoaha-Racine 
. . . . . . . . . . . . . .  Caledonia-Crestview and North Park-Racine 

. . . . . . . . . .  Sturtevant-Mt. Pleasant.Racine and Sandus parkf. 
Somets-Kenosha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pleasant Prairie-Kenosha . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal-.Subregional Area 

Walworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 471,000 

$ 471,000 

NOTE: Numbers in  parentheses represent Milwaukee Metropolitan Sewerage District contract numbers. 

a Cons are expressed in terms o f  August 1976 dollars. 

b ~ a p i f a l  cost estimates based upon data contained in Milwaukee Pollution Abatement Program Technical Memorandum 4/13 
dated March 22, 1978. 

$ 2.600 

$ 2.600 
Subtotal.-Subregional Area 1 $ 11,562,000 / $ 81.200 

. . 
75 1,000 

Total 

That portion of this sewer designated as Contract Number 813 was under construction early in  1979. When completed, 
thisportion o f  the sewer will permit abandonment o f  the two Menomonee Fallsrswags treatment plants. 

This sewer was completed and placed into service in  1977. 

1.000 

Root River Canal 
Center for Developmentally Disabled-Union Grove 

5193,399,000 $416,100 

A portion of this sewer is planned to be under construction early in 1979. When compkted, this portion of the sewer will 
Permit abandonment o f  the Hales Comers sewage treatment plant. 

UnionGroveg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Des Plainer River 
Bristol-Pleasant Prairie 

This sewer was under construct,on lam in 1978. 

# This sewer was placed into service in 1978. 

This sewer wasplaced into service in  1979. 

Subtotal--Subregional Area I $ 396,000 $ 800 , I 

186,000 400 

This rswer was under constr~ction in 1978. 

j The initialportion of this sewer from the Brookfield sewage treatment plant to I H  94 was completed in 1978. 

This sewer wasplaced into service in 1978. 

' This sewer was under construction in  1978. 

Source: SEWRPC. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Paddock LakeMem 

Upper Fox River 
Sussex-Lannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lannon-Menomonee Falls . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Duplainville 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  springdaleh 327.000 
Pewaukee Lake1-Pewaukee . . . . . . . . . . . . . . . . . . . . . . . . .  1,209,000 6.200 
Pewaukee-Brookfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.461.000 14.500 
Poplar Creek1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.691.000 17,000 

Subtotal..SubregionaI Area $ 13,046,000 $ 25.300 

Subtotal~~SubregionaI Araa 1 $ 1.328.000 1 $ 13,300 

606.000 8.200 





planning program presently being conducted by the 
Milwaukee Metropolitan Sewerage District. The modifica- 
tions developed under the local facility planning program 
are being coordinated with and will be incorporated 
into the regional water quality management plan upon 
review and adoption by all parties concerned. The 
proposed extensions to  the Milwaukee metropolitan 
trunk sewer system are shown on Map 6. Several of 
the segments relate directly to  the abandonment of 
public sewage treatment facilities within the Milwaukee 
Metropolitan Sewerage District and its existing and 
proposed contract service areas. Construction of the 
Hales Comers trunk sewer will permit the abandonment 
of the Hales Comers sewage treatment facility. Construc- 
tion of the Hales Corners trunk sewer is also essential to  
the abandonment of the Regal Manors sewage treatment 
plant in the City of New Berlin. Construction of the 
Franklin-Muskego trunk sewer is essential to the aban- 
donment of the Northeast District and Big Muskego 
Lake sewage treatment plants in the City of Muskego. 
Construction of the initial portion of the Menomonee 
Falls-Germantown trunk sewer is essential to the aban- 
donment of the Lilly Road and Pilgrim Road sewage 
treatment plants in the Village of Menomonee Falls. 
Construction of the final portion of the Menomonee 
Falls-Germantown trunk sewer is essential to  the 
abandonment of the Village of Germantown sewage 
treatment plant. Finally, the construction of the North 
Branch of the Northeast Side relief sewer is essential to 
the abandonment of the Village of Thiensville sewage 
treatment plant. 

Other metropolitan trunk sewers recommended for 
construction include the Northridge trunk sewer in the 
Granville portion of the City of Milwaukee, the East 
Branch of the Northeast Side relief sewer, the Milwaukee 
River relief sewer, the Menomonee River relief sewer: 
the Underwood Creek sewer, the Root River sewer, 
the Franklin Northeast sewer, the Oak Creek sewer, 
the Oak Creek Southwest sewer, the Oak Creek South 
sewer, the Mitchell Field South sewer, and the Caddy 
Vista sewer. 

In addition to  the foregoing proposed trunk sewer 
extensions, which lie under the direct jurisdiction of 
the Milwaukee-Metropolitan Sewerage Commissions, the 
recommended plan includes trunk sewers in the 

 his sewer has been constructed and was placed into 
operation in 1 977. 

 he Milwaukee metropolitan trunk sewer identified as 
Caddy Vista, while designed to ultimately carry sewage 
flow from the Caddy Vista Sanitary District in the Town 
of Caledonia, Racine County, as well as from about five 
square miles of land in Milwaukee County, is not essential 
to the initial abandonment of the sewage treatment plant 
operated by the Caddy Vista Sanitary District. That plant 
can be abandoned on an interim basis through a connec- 
tion to a local trunk sewer owned and operated by the 
City of Oak Creek. 

Milwaukee metropolitan subregional area that lie under 
local jurisdiction but are required to  provide intercom- 
munity connections, to  permit the abandonment of 
existing public sewage treatment plants, or to  provide 
sewer service to areas presently unsewered. Wese six 
trunk sewers consist of the Caddy Vista Sanitary District 
sewer, which would connect to an existing local trunk 
sewer in the City of Oak Creek and permit abandonment 
of the Caddy Vista Sanitary District sewage treatment 
facility; the Muskego sewer, which would enable the 
abandonment of both the Northeast District and Big 
Muskego Lake sewage treatment facilities operated by the 
City of Muskego; the New Berlin sewer, which would 
permit the abandonment of the Regal Manors sewage 
treatment facility operated by the City of New Berlin; 
the Brookfield-Menomonee Falls sewer, which would 
provide sewer service to  existing and proposed urban 
development in both the City of Brookfield and the 
Village of Menomonee Falls; the Germantown sewer, 
which would permit abandonment of the Germantown 
sewage treatment facility operated by the Village of 
Germantown; and the Thiensville-Mequon sewer, which 
would permit abandonment of the Thiensville sewage 
treatment facility operated by the Village of Thiensville. 

As noted earlier in this chapter, a sewerage facilities 
planning effort is currently underway for the Milwaukee 
metropolitan subregional area. It is expected that this 
facility planning effort will reopen system level deci- 
sions that have been made in past years, including 
decisions relating to  trunk sewer construction. Accord- 
ingly, the foregoing trunk sewer recommendations 
for the Milwaukee metropolitan subregional area are 
intended to serve as guidelines for decisionmaking until 
such time as the Milwaukee metropolitan subregional area 
sewerage facilities plan is completed and adopted by all 
parties concerned as an amendment to  the areawide water 
quality management plan. 

Within the Upper Milwaukee River subregional area, the 
plan proposes construction of two trunk sewers. The 
first is attendant to  the relocation of the Village of 
Jackson sewage treatment plant. The second would 
provide for sewage conveyance from the proposed 
Waubeka sanitary sewer service area to  the Village of 
Fredonia sewage treatment facility. 

Within the Sauk Creek subregional area, construction 
of one trunk sewer is proposed in the recommended 
plan. This sewer would permit connection of the Lake 
Church sewer service area in the Town of Belgium to 
the Village of Belgium sewage treatment facility and 
provide public sanitary sewer service to  the Harrington 
Beach State Park. 

Within the Kenosha-Racine subregional area, four trunk 
sewers are proposed. These four sewers are either exten- 
sions of existing sewers or proposed new sewers radiating 
from the area sewage treatment facilities. These include: 
a new sewer extending from the Racine sewage treatment 
facility to serve the Town of Caledonia and the Crestview 
and North Park Sanitary Districts, permitting the aban- 
donment of the North Park sewage treatment facility 
operated by the North Park Sanitary District and an 



extension of a trunk sewer to connect the Caledonia 
sanitary sewer service area to the City of Racine sewage 
treatment plant; a new sewer from the City of Racine 
sewage treatment plant to connect the Village of Sturte- 
vant and the Town of Mt. Pleasant service areas to that 
plant, and to  permit the abandonment of the Sturtevant 
sewage treatment plant operated by the Village of Sturte- 
vant;" a new sewer extending from the City of Kenosha 
sewage treatment plant to serve the Town of Somers and 
the University of Wisconsin-Parkside area, and to  permit 
the abandonment of the sewage treatment facility 
operated by the Town of Somers Sanitary District No. 2; 
and a new sewer from the City of Kenosha sewage 
treatment plant to the Town of Pleasant Prairie, which 
would permit the abandonment of the Pleasant Park 
sewage treatment facility currently operated by the 
Pleasant Park Utility Company, Inc. 

Within the Root River Canal subregional area, two trunk 
sewers are included in the recommended plan. The first 
would be attendant to the recommended relocation of 
the Union Grove sewage treatment facility, and would 
provide capacity to convey the wastes from both Union 
Grove and the Center for the Developmentally Disabled 
between the old and new Union Grove treatment plant 
locations. " The second sewer would connect the Center 
for the Developmentally Disabled with the above-noted 
new Union Grove trunk sewer, thus permitting aban- 
donment of the private treatment plant currently oper- 
ated by the Wisconsin Department of Health and 
Social Services. 

Within the Des Plaines River subregional area, two trunk 
sewers are included in the recommended plan. The first 
would provide for the conveyance of sewage from the 
Bristol-IH 94 sewer service area to the sewage treatment 
facility operated by the Town of Pleasant Prairie Sewer 
Utility District D. The second would provide for the 
conveyance of sewage from the Village of Paddock Lake 
sewer service area to  the sewage treatment facility 
operated by the Town of Salem Sewer Utility District 
No. 1 ,  and would permit the abandonment of the existing 
Paddock Lake sewage treatment plant. 

Within the Upper Fox River subregional area, seven trunk 
sewers are included within the recommended plan. 
Together, these seven sewers would provide for 
conveyance of sewage from several existing and proposed 
sanitary sewer service areas to  the City of Brookfield 
sewage treatment plant. The first of these seven sewers 
would extend from the Brookfield treatment plant north 
to the Villages of Lannon and Menomonee Falls. The 
second would extend from the Lannon-Menomonee Falls 
sewer to the Village of Sussex and would permit aban- 
donment of the existing Sussex sewage treatment facility 
operated by the Village of Sussex. The third would 
extend from the Lannon-Menomonee Falls sewer to 

' O ~ h i s  sewer was under construction late in 1978. 

l 1  This facility has been constructed and wasplaced into 
operation in 1978. 

portions of the City of Brookfield and to  the Duplain- 
ville portion of the Town of Pewaukee Sanitary District 
No. 3. The fourth would extend from the Brookfield 
plant to  the Springdale area of the Town of Pewaukee 
Sanitary District No. 3. l 2  The fifth would extend from 
the City of Brookfield plant to  the Village of Pewaukee 
to  provide service to  the Village and the Lake Pewaukee 
Sanitary District and permit abandonment of the existing 
Village of Pewaukee sewage treatment facility. The sixth 
would extend from the Pewaukee-Brookfield sewer to  the 
Pewaukee Lake Sanitary District. l 3  The seventh would 
extend from the Brookfield plant south along Poplar 
Creek and would provide sanitary sewer service to  the 
Town of Brookfield and the City of New Berlin. l 4  

Within the Lower Fox River subregional area, 11 trunk 
sewers are included in the recommended plan. The first 
would permit relocation of the Mukwonago sewage 
treatment plant to a new site downstream of the 
Mukwonago River. The second would provide sewer 
service to the Potter Lake area in the Town of East Troy 
and would extend from the Village of East Troy sewage 
treatment facility to a point near Potter Lake. The 
third would extend from the City of Lake Geneva along 
the north shore of Lake Geneva in the Towns of Geneva 
and Linn. The fourth would extend from the City of 
Lake Geneva along the southern shoreline of Lake 
Geneva in the Town of Linn. The fifth and sixth would 
extend from the City of Lake Geneva to  urban develop- 
ment situated along the northern and southern shorelines, 
respectively, of Lake Como in the Town of Geneva. The 
seventh would provide for sewer service to urban develop- 
ment along the shoreline of Denoon Lake in the City of 
Muskego, connecting that area to  the sewage treatment 
plant operated by the Town of Norway Sanitary District 
No. 1. l5 The eighth would extend from the Western 
Racine County Sewerage District sewage treatment 
facility to urban development along the Fox River and 
Tichigan Lake in the Town of Waterford Sanitary District 
No. 1. The ninth, tenth, and eleventh consist of new 
trunk sewers proposed t o  interconnect the Wilmot, 
Cross-Rock Lakes, and Camp and Center Lakes sewer 
service areas in the Town of Salem to a proposed sewage 
treatment facility to be owned and operated by the Town 
of Salem Sewer Utility District No. 2. 

Within the Upper Rock River subregional area, one trunk 
sewer is included in the recommended plan. That sewer 
would permit the relocation of the Slinger sewage treat- 
ment plant. 

l 2  This sewer has been constructed and was placed into 
operation in 1979. 

l 3  This sewer was under construction in 1978. 

l 4  The initial portion of this sewer from the Brookfield 
sewage treatment plant to IH 94 was completed in 1978. 

l 5  This sewer has been constructed and was placed into 
operation in 1978. 



Within the Middle Rock River subregional area, seven 
trunk sewers are included in the recommended plan. The 
first two sewers would extend from the Oconomowoc 
sewage treatment facility to  and along the east and west 
shorelines of Lac La Belle to serve urban development in 
the Town of Oconomowoc and the Village of Lac La 
Belle. The third sewer would extend easterly from the 
Oconomowoc sewage treatment plant and provide sewer 
service to urban development along the shorelines of 
Oconomowoc Lake, Okauchee Lake, North Lake, Pine 
Lake, and Beaver Lake. The fourth would extend from 
the Oconomowoc treatment facility southerly to serve 
existing and proposed urban development along the 
shoreline of Silver Lake. The fifth would extend from 
the proposed new Delafield-Hartland sewage treatment 
facility to serve the City of Delafield and the Village 
of Hartland, and would permit abandonment of the 
existing Village of Hartland treatment facilities.16 The 
sixth would extend northerly from the Delafield-Hartland 
sewage treatment facility to serve the City of Delafield 
and the Village of   as hot ah?^ The seventh would extend 
from the Delafield-Hartland sewage treatment facility to  
serve existing and proposed urban development along the 
shorelines of Nashotah and Nemahbin Lakes in the Town 
of Summit. 

Within the Lower Rock River subregional area, nine 
trunk sewers are included in the recommended plan. The 
first would permit relocation of the existing City of 
Whitewater sewage treatment facility to  a new site 
downstream on Whitewater Creek. The second, third, and 
fourth sewers would connect the Walworth County 
Institutions, the City of Elkhorn, and the Delavan Lake 
Sanitary District to  the new sewage treatment facility 
proposed to be constructed by the Walworth County 
Metropolitan Sewerage District at  Delavan, thus per- 
mitting the abandonment of the existing Elkhorn treat- 
ment plant. The fifth would extend from the Village 
of Fontana along the shoreline of Lake Geneva in the 
Town of Linn, while the sixth would extend from the 
Village of Williams Bay along the northerly shoreline of 
Lake Geneva in the Town of Linn. The seventh, eighth, 
and ninth new trunk sewers would interconnect the 
Williams Bay, Fontana, and Walworth sewer service areas 
to a new sewage treatment facility located at the site 
of the existing Walworth treatment plant effluent lagoons 
near Piscasaw Creek downstream of Walworth, thus 
permitting abandonment of the existing Williams Bay, 
Fontana, and Walworth sewage treatment facilities. 

Local: The foregoing specific trunk sewer recommenda- 
tions concern only those trunk sewers which are of an 
intercommunity nature. Also of importance to the 
attainment of the basic plan recommendation to  provide 

l 6  This sewer was under construction in 1978. 

l 7  This sewer was under construction in 1978. 

centralized sanitary sewer service to the recommended 
future sewer service areas are local trunk sewer exten- 
sions, which generally involve only a single community 
and are not, therefore, of areawide significance. As part 
of the plan preparation process, data on the configuration 
and size of locally proposed trunk sewers were obtained 
directly from local officials. These data represent specific 
proposals set forth in official community development 
plans and related engineering studies. Map scale limita- 
tions preclude showing these locally proposed trunk 
sewers on Map 5. Accordingly, based upon the data 
submitted by the local officials, larger-scale, individual 
community maps identifying the locally proposed trunk 
sewers have been obtained by the Commission and are on 
file in the Commission offices. I t  should be clearly 
understood that these locally proposed trunk sewers, 
while not shown on the recommended plan map or 
included in the plan cost estimates, represent an 
important adjunct to the recommended regional water 
quality management plan and, as such, should be useful 
in plan implementation. 

To illustrate the type of local community trunk sewer 
mapping data provided by the local officials, a representa- 
tive example of such a map prepared from that data has 
been reproduced in this report (see Map 7). This map 
illustrates the locally proposed trunk sewer extensions 
to serve the recommended future sewer service area in 
the Cedarburg-Grafton area. A list of all cities, villages, 
and special districts for which local trunk sewer plans 
have been prepared and are on file in the Commission 
offices is set forth in Table 14. Since all local units of 
government and special-purpose districts were contacted 
in 1975 by the Commission and asked to  provide infor- 
mation on locally proposed trunk sewer extensions, it 
may be assumed that at  the time the water quality man- 
agement plan was prepared and evaluated, those units 
and districts not listed in Table 14 had no firm plans for 
local trunk sewer extensions. 

Abatement of Combined Sewer Overflows 
Combined sewer overflows constitute a water pollution 
and environmental health problem in the older central 
portions of the three urbanized areas of the Region- 
the Kenosha, Milwaukee, and Racine urbanized areas. In 
the City of Kenosha, combined sewers in 1975 served an 
area of about 2.2 square miles.18 The combined sewer 

l 8  Since the conduct of the Commission inventories 
in 1975, the City of Kenosha has completed partial 
separation of the combined sewers for about 0.32 square 
mile o f  the total, or about 15 percent o f  the 2.2-square- 
mile area referenced. Thus, at the end of 1978, about 
1.88 square miles of combined sewer area remained in 
the City o f  Kenosha. Similarly, the discharge frequency 
o f  20 times per year and the volume o f  discharge ranging 
from 6 8  to 247 million gallons per year were estimated 
in the preliminary draft report, Kenosha Service Area 
Combined Sewer Overflow/Facilities Plan Report, trans- 
mitted to the City September 14, 1978, by the consul- 

(footnoted continued on page 46 )  
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TYPICAL MAP ILLUSTRATING LOCAL TRUNK SEWER PLANS: CEDARBURG-GRAFTON AREA 
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overflows were discharged through four outfalls in the 
City of Kenosha, with the overflows occurring on an 
average of 20 times per year, and discharging an 
estimated 260 million gallons of raw sewage to the 
surface waters of the area annually. In the City of 
Racine, combined sewers in 1975 served an area of 
about 2.1 square miles in three separate locations. The 
combined sewer overflows were discharged through 
10 combined sewer outfalls in the City, with the overflow 
occurring on an average of 20 times per year and dis- 
charging an estimated 290 million gallons of raw sewage 
to the surface waters of the area annually.lg In 1975 
combined sewers served an area of about 22.4 square 
miles in the City of Milwaukee and Village of Shorewood. 
The combined sewer overflows were discharged through 
112 outfalls, with the overflows occurring on an average 
of 52 times per year and discharging an estimated 
3.34 billion gallons of raw sewage-mixed with storm 
water-to the surface waters of the area annually. 

The following discussion summarizes the status of 
planning for the abatement of pollution from the 
combined sewer overflows as of the end of 1978. 

Milwaukee Area: At the end of 1978, a preliminary 
facility plan of the combined sewer overflow problem in 
the Milwaukee area was nearing completion. That study 
was a direct outgrowth of a recommendation made by 
the Regional Planning Commission in the Milwaukee 
River watershed plan as adopted in March 1972. In the 
preparation of that watershed plan, the Commission 
considered numerous alternative means of abating 
pollution from the combined sewers, including sewer 
separation, treatment at outfall locations, and storage 
with subsequent conveyance to  treatment plants for 
treatment and disposal. The Milwaukee River watershed 
plan included a preliminary recommendation that the 
combined sewer overflow problem in the Milwaukee 
area be resolved through the construction of a deep 
tunnel mined-storage, flow-through treatment system. 
This system would collect, convey, store, and adequately 
treat all combined sewer overflows caused by up to 
two inches of runoff over the tributary drainage area. 

(footnote 18 continued) 
tant, Donohue & Associates. For the City of Racine, 
a rough draft report transmitted to the City October 20, 
1978, and entitled Com bined Sewer Overflow Report- 
Racine, Wisconsin, reported an estimated discharge 
frequency of 20 times per year, and an area served in 
1978 o f  about 1.7 square miles. No estimate of the 
annual discharge volume was included in the report. 
In conjunction with the combined sewer overflow abate- 
ment study of the Milwaukee Metropolitan Sewerage 
District, a draft report entitled Water Quality Analysis 
of the Milwaukee River, dated June 30, 1978, reported 
a refined estimate of average discharge frequency of 
47  times per year, and a volume of about 4.12 bil- 
lion gallons. 

l9  Ibid. 

Table 14 

LIST OF CITY, VILLAGE, AND SPECIAL DISTRICT 
TRUNK SEWER PLANS ON FILE WITH THE SOUTHEASTERN 

WISCONSIN REGIONAL PLANNING COMMISSION: 1975 

City Trunk Sewer Plans 

Brookfield Greenfield Port Washington 
Burlington Hartford Racine 
Cedarburg Kenosha St. Francis 
Cudahy Mequon South Milwaukee 
Delafield Milwaukee Waukesha 
Delavan Muskego Wauwatosa 
Elkhorn New Berlin West Allis 
Franklin Oak Creek West Bend 
Glendale Oconomowoc Whitewater 

Village Trunk Sewer Plans 

Bayside Greendale Shorewood 
Belgium Hales Corners Silver Lake 
Brown Deer Hartland Slinger 
Butler Jackson Sturtevant 
Darien Kewaskum Sussex 
Dousman Menomonee Falls Thiensville 
East Troy Mukwonago Twin Lakes 
Elm Grove North Bay Union Grove 
Elmwood Park Newburg Walworth 
Fontana Paddock Lake Waterford 
Fox Point Pewaukee West Milwaukee 
Fredonia River Hills Whitefish Bay 
Genoa City Rochester Williams Bay 
Germantown Saukville 
Grafton Sharon 

Special District Trunk Sewer Plans 

Allenton Sanitary District 
Town of  Bristol Sewer Utility District No. 1 
Browns Lake Sanitary District 
Town of Caledonia Sewer Utility District No. 1 
Crestview Sanitary District 
Delafield-Hartland Water Pollution Control commission 
Delavan Lake Sanitary District 
Town of DoverJEagle Lake Sewer Utility District 
Milwaukee Metropolitan Sewerage District 
Town of Mt. Pleasant Sewer Utility District No. 1 
Town of Norway Sanitary District No. 1 
North Park Sanitary District 
Town of Pleasant Prairie Sewer Utility Districts A, B, C, D, E, I ,  and 2 
Town of Pleasant Prairie Sanitary District NO. 73-1 
Pewaukee Lake Sanitary District 
Town of Rochester Sewer Utility District No. 1 
Town of Salem Sewer Utility District Nos. 1 and 2 
Town of Somers Sanitary District No. 1 
Town of Somers Sewer Utility District No. 1 
Western Racine County Sewerage District 

Source: SEWRPC. 

The plan further recommended that the Milwaukee- 
Metropolitan Sewerage Commissions undertake the 
facility planning study necessary to review the findings 
and recommendations of the watershed plan, and either 
reaffirm the basic validity of the combined sewer 
overflow abatement recommendations contained in that 



plan, or provide alternative recommendations. The 
Regional Planning Commission prepared and published in 
July 1973, at the request of the Sewerage Commission of 
the City of Milwaukee and the Metropolitan Sewerage 
Commission of the County of Milwaukee, a prospectus 
for that study. The study began in 1974 and is now 
nearing completion. 

The preliminary engineering study has proceeded to the 
point where two basic alternatives, or combinations 
thereof, remain; namely, 1)  full separation-including 
separation on private property-of the combined sewer 
areas through the construction of a new system of 
sanitary sewers and the use of the existing combined 
sewers for storm sewers; and, 2) the construction of 
a deep tunnel system to collect and store combined 
sewer overflows, with subsequent treatment and disposal. 
Auxiliary instream measures under consideration to 
achieve the water use objectives and supporting standards 
include instream aeration and dredging the rivers and 
inner harbor. Each of these basic alternatives is now 
undergoing evaluation, including a determination of the 
effects of each alternative on surface water quality. It 
is intended that upon completion and adoption by 
all parties concerned, the recommendations of the 
Milwaukee combined sewer overflow study will become 
an amendment to the areawide water quality manage- 
ment plan. For the purpose of estimating the costs 
entailed in implementation of the areawide plan, which is 
being completed in advance of the Milwaukee combined 
sewer overflow study, it was decided to  include the 
most recent cost of the alternative last agreed upon by 
a technical and citizens advisory committee after public 
deliberation on the economical, social, and environmental 
effects of the two final alternatives being considered. 
This last agreed-upon alternative is the construction of 
a deep tunnel collection, storage, and treatment system. 
That committee action is being taken under the regional 
sanitary sewerage system planning program. Accordingly, 
the cost of this alternative has been included in Table 15. 
As noted in this table, the capital cost of carrying out the 
deep tunnel conveyance, storage, and treatment alterna- 
tive is estimated at $384 million, with an average annual 
operation and maintenance of $1.1 million. 

Kenosha Area: A preliminary engineering study is also 
underway at the present time of the combined sewer 
overflow problem in the City of Kenosha. The prelimi- 
nary recommendation of that study is to continue the 
current program of providing for partial separation of the 
remaining combined sewers. Such separation would 
consist of the construction of a new system of storm 
sewers to convey storm water flow from street inlets and 
catch basins and the use of the existing combined sewers 
as partially separated sanitary sewers. The costs of 
completing this program in the Kenosha area are 
summarized in Table 15. This program is estimated to  
have a capital cost of $14.1 million, and minimal 
operating costs. 

Racine Area: A preliminary engineering study of the 
sewer overflow problem is also nearing completion in the 
City of Racine. The preliminary recommendation from 

Table 15 

COST ESTIMATES FOR COMBINED SEWER 
OVERFLOW ABATEMENT I N  THE REGION: 2000 

Erflmated Cart" 

I I I Averaoe Annual I 
Combined Sewer Overflow 

Abatement Plan Subelement 

Mlwaukee [deep tunnel conveyance. storage. and treatmentlb 
R a c n e  (parfat sewer ieparatlonlC 
~ e n o i h a  i o a i t l a ~  sewer renarationld . . . . . . . . . . . . . 

a mu cosisare exprerredin ferns of A,~glgust 7976 dollars 

Costs obfarned from excerpts from Cambrned Sewer Overflow Facillfv Plan Elsmenrdraftreportprapared by the Mrlwau 
kee Warer ~otluoon abaremenr Program Office. October 7978. Costs do no? reflect me ,mpacfaf the l L n a a  n!oulat!on 

Cost$ obtained from prehminary dmff facrlifles plan repam. Combined Sewer Overflow Reporf- Raclne W,sonsm. Oc- 
tober 7978 

Cosn obcainw. from the pelminary findtngsof ?he Kmoscaloca/ f~~/ , t~~plann~ngp~~9~9~9m asdocumenfedin the report 
Keno&# ser~rce ~ r e a  combeedsewer Overflow/Faolify Plan Report. Sepsmber 1978 

Source. SEWRPC. 

that study is t o  complete partial separation of the 
remaining combined sewers. Such separation would 
consist of the construction of a new system of storm 
sewers and the conversion of the existing combined 
sewers to sanitary sewers. The costs of carrying out 
this preliminary recommendation- are set forth in 
Table 15. The total capital cost of completing this 
separation program is estimated at $3.9 million, and 
minimal operating costs. 

Concluding Remarks-Combined Sewer Overflows: Since 
the areawide water quality management plan is being 
completed ahead of the three combined sewer overflow 
abatement studies in the Kenosha, Milwaukee, and 
Racine urban areas, the foregoing recommendations 
should be considered preliminary in nature and subject to  
change upon completion of each of the three studies. It  is 
intended that the final, approved recommendations of 
the three studies be incorporated into the areawide water 
quality management plan as amendments thereto upon 
formal adoption by the Regional Planning Commission. 

Miscellaneous Point Source Discharges 
There were in the Region in 1975, 277 known point 
sources of wastewater discharge to surface waters other 
than public and private sewage treatment plants and 
combined and separate sanitary sewerage system flow 
relief devices. These "other" point sources of wastewater 
discharge consist primarily of industrial cooling, process, 
rinse, and wash waters which were discharged directly, 
sometimes following treatment, to the streams and 
watercourses of the Region or to  storm sewers tributary 
to such streams and watercourses. The identity and loca- 
tion of these 277 facilities and the existing characteristics 
of the attendant wastewater discharges as of 1975 were 
reported in Volume Two, Chapter IV of this report. 

It is recommended that these other point sources reduce 
the concentration of pollutants in the attendant dis- 
charges to levels that are, at a minimum, consistent with 
the effluent characteristics recommended for public 
and private sewage treatment facilities discharging to  
the same or similar surface watercourses. It  is also recom- 
mended that these point sources reduce discharges 
of other pollutants, such as sediment, grease, heavy 



metals, organics, and heat, to levels attainable by applica- 
tion of the "Best Available Technology Economically 
Achievable for Toxic and Non-Conventional Pollutants" 
and "Best Conventional Pollutant Control Technology" 
as identified on a case-by-case basis under the state 
discharge permit system process. Since these other point 
sources are generally unique in terms of the type of 
wastes to  be treated and the degree of treatment, the 
costs for constructing and operating treatment facilities 
associated with these point sources must be determined 
on an individual basis as must other pretreatment 
requirements for existing discharges to  public sanitary 
sewerage systems. In order to present a complete analysis 
of the cost of the recommended areawide water quality 
management plan, however, an estimate was made of the 
treatment requirements that appeared to  be needed from 
the data available on these point sources. This cost 
estimate excludes the costs of operating and maintaining 
existing industrial process system modifications designed 
to reduce pollutant discharge, existing industrial treat- 
ment facilities, and existing pretreatment systems utilized 
for treatment of waste conveyed to public sanitary 
sewerage systems. 

The estimated costs of the recommendations for the 
abatement of pollution from these other point sources 
were based upon the construction of facilities needed to 
reduce effluent concentrations of BOD5, ammonia- 
nitrogen, suspended solids, total phosphorus, and fecal 
coliform to levels generally equal to those recommended 
for public sewage treatment facilities discharging to the 
same or similar surface watercourses. Other effluent 
constituents were established at levels typically required 
by permits issued under the Wisconsin Pollutant Dis- 
charge Elimination System (WPDES). The cost estimates 
are based primarily upon the wastewater characteristics 
data identified through previous studies conducted by the 
Commission and through existing secondary sources. The 
secondary sources consulted included river basin survey 
reports and pollution abatement orders of the Wisconsin 
Department of Natural Resources, permits issued under 
the WPDES, reports submitted under Chapter NR 101 
of the Wisconsin Administrative Code dealing with 
discharges to  surface waters, and records of municipal 
engineering and public works departments. Because of 
the multiple sources utilized, there was some variation in 
the quality and completeness of the data available from 
the various agencies concerned. For example, in some 
cases average annual discharge characteristics were 
reported, while in other cases maximum values recorded 
were reported. It should also be expected that several 
industrial discharges, which are noted as requiring further 
treatment based upon the 1975 effluent characteristics 
data, may have been modified through treatment or 
process changes that have taken place after the data were 
reported, and thus in some cases further treatment may 
no longer be needed. In other cases, it should be expected 
that the industries involved may be able to modify the 
plant discharges satisfactorily through process changes as 
opposed to treatment of the discharge. In view of these 
uncertainties, the cost of the industrial waste treatment 
presented herein should be considered as an estimate, 
that, while reasonably accurate in the aggregate, cannot 

be necessarily applied to  any individual outfall. The other 
point sources of wastewater for which treatment was 
assumed, or for which interconnection to the public 
sanitary sewer system was recommended, and the 
estimated costs associated therewith are set forth in 
Table 16. 

Auxiliarv Point Source Pollution 
Abatement Recommendations 
The foregoing discussion describes the recommended 
areawide water quality management plan point source 
element as it applies to the various subareas of the 
seven-county Southeastern Wisconsin Region. There are 
a number of additional recommendations auxiliary to  
the plan recommendations which apply, in general, to  
all existing and proposed sanitary sewerage systems 
within the Region. These auxiliary plan elements include 
clear water infiltration and inflow reduction, waste load 
reduction, flow metering, elimination of sewage flow 
relief points, industrial pretreatment, and treatment plant 
operation and maintenance. 

Clear Water Reduction: Infiltration and inflow are two 
types of excess flow that constitute problems for the 
sound wastewater management in the Region. Excess 
flows can reduce the effectiveness and increase the cost 
of sewage conveyance and treatment. A commitment to 
eliminate excessive infiltration and inflow into sanitary 
sewer systems is required before federal grant monies can 
be made available to  expand and improve existing or 
construct new municipal sewage treatment facilities to  
serve existing sewerage systems. Thus, each local sewerage 
facilities plan being prepared in the Region must include 
an analysis of the quantity of infiltration and inflow 
which can be economically eliminated from the sewer 
system by rehabilitation. Further studies, termed sewer 
system evaluation surveys, are conducted when the initial 
infiltration and inflow analysis indicates excessive infiltra- 
tion and inflow. Such surveys involve the determination 
of the locations and causes of infiltration and inflow in 
the sewer system concerned, the recommendation of 
measures to reduce excess flows, and estimates of the 
costs of the recommended measures. Following these 
studies, that portion of the excess flow which can be 
cost-effectively removed- opposed to being conveyed 
and treated-is determined, and a sewer system rehabilita- 
tion program is undertaken t o  remove that portion. 

It is recommended that all communities that have poten- 
tial excessive flows undertake infiltration and inflow 
analyses and, if needed, sewer system evaluation surveys. 
It is further recommended that sewer system rehabili- 
tation measures and preventive measures be instituted 
so that all infiltration and inflow which can be cost- 
effectively eliminated be eliminated, and that new 
sewers be designed and constructed so as to minimize 
infiltration and inflow. It should be noted that, as of 
1975, approximately 40 communities in the Region 
had completed infiltration/inflow analyses. Additional 
communities, including all those within the existing 
and proposed contract service area of the Milwaukee 
Metropolitan Sewerage District, had contracted for or 
were conducting such studies subsequent to  1975. 



Table 16 

COST ESTIMATES FOR KNOWN POINT SOURCES OTHER THAN SEWAGE TREATMENT 
PLANTS AND SEWAGE FLOW RELIEF DEVICES I N  THE REGION: 2000 

Point Source Discharge 
(by subregional area) 

Average 
Flow 
1975 
(mgd) Name 

Civil Division 
Location 

Milwaukee Metropolitan 

Allied Smelting Corporation . . . . . . . . . . . .  
Allis Chalmers Corporation . . . . . . . . . . . . .  
AMF, Inc., Harley-Davidson Company . . . . . . .  
Appleton Electric Company-Lighting 

Products Division . . . . . . . . . . . . . . . . . .  

Aqua-Chem, Inc.--North Plant No. 2 . . . . . . . .  

Babcock & Wilcox--Tubular Products Division . . 

Badger Meter, Inc. . . . . . . . . . . . . . . . . . .  

Briggs & Stratton Corporation . . . . . . . . . . .  
Bucyrus Erie Company (Oak Creek) . . . . . . . .  

Chicago, Milwaukee, St. Paul & Pacific 

Railroad Company . . . . . . . . . . . . . . . . .  

Chicago & North Western Railway . . . . . . . . .  
Chris Hanson's Laboratory, Inc. . . . . . . . . . .  
Eaton Corporation . . . . . . . . . . . . . . . . . .  
Falk Corporation-Plant No. 1 . . . . . . . . . . .  

Florence Eisman, Inc. . . . . . . . . . . . . . . . .  

Grey Iron Foundry, Inc. . .  : . . . . . . . . . . . .  

Heil Company-Bulk Trailer Div~sion . . . . . . . .  

Hentzen Chemical Coatings, Inc. . . . . . . . . . .  
Joseph Schlitz Brewing Company . . . . . . . . .  
Longview Fibre Company--Downing Box 

Division . . . . . . . . . . . . . . . . . . . . . . .  
Maynard Steel Casting Corporation . . . . . . . .  
Menomonee Falls Water Uti l i ty . . . . . . . . . . .  

Milwaukee Solvay Coke Company . . . . . . . . .  
Milwaukee Waterworks-Howard Avenue Plant . . 
Milwaukee Waterworks-Linwood Avenue 

Plant . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil Corporation Lube Plant . . . . . . . . .  
Motor Casting Plant No. 1 . . . . . . . . . . . . . .  

Motor Casting Plant No. 2 . . . . . . . . . . . . . .  
Oak Creek Water Filtration Plant . . . . . . . . . .  
Oster Corporation . . . . . . . . . . . . . . . . . .  

Constituent 
Assumed to  

Require Treatment 
in Estimated costsa 

City of West Allis 
City of West Allis 
City of Wauwatosa 

City of South 
Milwaukee 

City of Milwaukee 

Village of West 
Milwaukee 

Village of Brown 
Deer 

City of Wauwatosa 
City of South 

Milwaukee 

City of Milwaukee 

Village of Butler 

City of West Allis 
City of West Allis 
City of Milwaukee 

City o f  Milwaukee 

City of West Allis 

City of Milwaukee 

City of Milwaukee 
City of Milwaukee 

City of Milwabkee 
City of Milwaukee 
Villageof Menom- 

onee Falls 
City of Milwaukee 
City of Milwaukee 

City of Milwaukee 
City of Milwaukee 
City of West Allis 

City.of Milwaukee 
City of Oak Creek 
City of Milwaukee 

Estimated costb 

Total 
Capital 

1975-2000 

0.121 
0.070 
0.040 

0.034 

0.038 

0.825 

0.007 

0.025 
0.780 

0.320 

0.001 
0.050 
0.1 29 
0.512 

0.001 

0.370 

0.01 1 

0.049 
2.275 

0.005 
0.1 10 
0.163 

4,820 
0.416 

1.013 
0.005 
0.220 

0.018 
0.612 
0.041 

Average 
Annual 

Operation 
and 

Maintenance 

Oil and Grease 

Suspended Solids 
BODS, Suspended Solids 

BODS, Oil and Grease 

Suspended Solids, 
Phosphorus, Ammonia- 
Nitrogen 

BODS, Suspended Solids, 
Oil and Grease 

Heavy Metals 

BODg, Oil and Grease 
Suspended Solids, Oil and 

Grease 

BODS, Suspended Solids, 
Phosphorus, Ammonia- 
Nitrogen, Oil and Grease 

Suspended Solids 
BODS, Phosphorus 
BODg, Phosphorus 
Suspended Solids, 

Phosphorus 
BODS, Suspended Solids, 

Temperature 
Suspended Solids, Oil and 

Grease 
BOD5, Suspended Solids, 

Phosphorus 
Temperature 
Fecal Coliforme 

Temperature 
Suspended Sol~ds 
Suspended Solids 

Suspended Solids 
Suspended Solids 

Suspended Solids 
Suspended Solids 
Suspended Solids, 

Ammonia-Nitrogen 

BOD5 
Suspended Solids 
Suspended Solids 

$ 69,000 
-. d 

74,000 

35,000~ 

81,000 

262,000 

. - d 

43,000 
348,000 

250,000 

- .  d 

50,000 
1 00,000 
310,000 

- - c 

200,000 

- - c 

97,000 
. - 

- - d 
- - d 
- - d 

450,000 
1 69,000 

229,000 
- - d 

95,000 

. - c 

193,000 
30,000 

$ 6,000 
- - d 

2,000 

3,0OOC 

2,000 

22,000 

- - d 

3,000 
22,000 

50,000 

. - d 

2.000 
6,000 

14,000 

. . c 

16,000 

- - c 

1.000 
- - 

- - d 

- - d 
- - d 

19,000 
4,000 

6,000 
- - d 

2,000 

- - c 

5.000 
2,000 



Table 16 (continued) 

Constituent 
Assumed t o  

Require Treatment 
in Estimated costsa 

Temperature 

BOD5 

Suspended Solids 
Heavy Metals 
Suspended Solids, 

Phosphorus 
Ammonia-Nitrogen 
Suspended Solids 
Suspended Solids 

Suspended Solids 

Heavy Metals 

Temperature 

Suspended Solids 

Suspended Solids, 
Temperature 

- - 

BODS, Suspended Solids 

Suspended Solids 
BODS, Heavy Metals 

- - 

Suspended Solids 

- - 

Suspended Solids 

Phosphorus 

- - 

suspended Solids 

- - 

Suspended Solids 

Phosphorus, Oil and 
Grease 

- - 

Average 
Flow 
1975 
(mgd) 

0.262 
0.080 

3.205 
0.004 
0.448 

0.001 
0.009 

Inter- 
mittent 
0.010 

0.001 

0.200 

4.080 

0.024 

- - 

0.021 

0.229 
0.003 

- - 

1.800 

- - 

0.01 3 

0.01 7 

- - 

0.001 

- - 

Inter- 
mittent 
0.094 

- - 

Point Source Discharge 
(by subregional area) 

Name 

Outboard Marine Corporation Plant No. 1, 
Research Annex . . . . . . . . . . . . . . . . . .  

Pelton Casteel, Inc. . . . . . . . . . . . . . . . . . .  
Peter Cooper Corporation--U.S. Glue and 

Gelatin Division . . . . . . . . . . . . . . . . . .  
P. P. G. Industries, lnc. . . . . . . . . . . . . . . .  
Rexnord, Inc.-Nordberg Machinery Group . . . .  

Shell Oil Company . . . . . . . . . . . . . . . . . .  
Teldyne Wisconsin Motor-Outfall No. 5 . . . . . .  
Union Oil of California--Mitchell Field . . . . . .  

W.A. Krueger Company, lnc. . . . . . . . . . . . .  
Western Electric Power Company, Inc., 

Wisconsin Service Center . . . . . . . . . . . . .  
Wisconsin Electric Power Company, 

Commerce Street Plant . . . . . . . . . . . . . .  
Wisconsin Electric Power Company, 

Oak Creek Plant Outfall No. 7 . . . . . . . . . .  
Wisconsin Electric Power Company 

Wells Street Plant . . . . . . . . . . . . . . . . . .  

Subtotal--Subregional Area 

Upper Milwaukee River 
Dayton Malleable Meta-Mold Division . . . . . . .  

Bermico Company . . . . . . . . . . . . . . . . . .  
Culligan Water Conditioning, lnc. . . . . . . . . .  

Subtotal--Subregional Area 

Sauk Creek 
Wisconsin Electric Power Company, 

Port Washington Power Plant . . . . . . . . . . .  

Subtotal--Subregional Area 

Kenosha-Racine 
Frank Pure Food Company . . . . . . . . . . . . .  

Twin Disc, Inc., Racine Street Plant . . . . . . . .  
Subtotal-Subregional Area 

Root River 
Culligan Water Conditioning Company . . . . . .  

Subtotal--Subregional Area 

Des Plaines River 
Bristol Water Uti l i ty . . . . . . . . . . . . . . . . .  

Ladish Company TriClover Division . . . . . . . .  

Subtotal--Subregional Area 

Civil Division 
Location 

City of Milwaukee 
City o f  Milwaukee 

City o f  Oak Creek 
City o f  OakCreek 
City o f  Milwaukee 

City o f  Milwaukee 
City o f  West Allis 
City of Milwaukee 

City of 
Brookfield 

City of Milwaukee 

City of Milwaukee 

City o f  Oak Creek 

City of Milwaukee 

- - 

City o f  
Cedarburg 

City of West Bend 
City o f  West Bend 

- - 

City o f  Port 
Washington 

- - 

Town of 
Caledonia 

City of Racine 

- - 

Village o f  Union 
Grove 

- - 

Town of Bristol 

Town of Pleasant 
Prairie 

- - 

Extimated 

Total 
Capital 

1975-2000 

$ 84,000 
- - d 

265,000 
- - d 

317,000 

- - d 
- - d 
- - d 

63,000 

- - d 

76,000 

320,000 

72,000 

$4,282,000 

$ - -' 
1 39,000 

- - d 

$ 139,000 

$ - -d 

- - 

$ - -d 

1 08,000 

$ 108,000 

$ - -d 

- - 

$ - -d 

100,000 

$ 100,000 

costb 

Average 
Annual 

Operation 
and 

Maintenance 

$ 1,000 
- - d 

1,000 
- - d 

8,000 

- - d 
- - d 
- - d 

1.000 

- - d 

1.000 

1 0.000 

2,000 

$21 1.000 

$ - -C 

3,000 
- - d 

$ 3,000 

$ - -d 

- - 

$ - -d 

2,000 

$ 2,000 

$ - -d 

- - 

$ - -d 

3,000 

$ 3,000 



Table 16 (continued) 

a For sources of  data and more detailed information on wastewater characteristics, see Chapter 111 of SEWRPC Technical Report NO. 21, 
Sources of Water Pollution in Southeastern Wisconsin: 1975. 

Costs are expressed in terms of August 1976 dollars. 

Assumes connection to a public sanitary sewerage system. 

Costs were not estimated because of very small or intermittent flow or because wastewater characteristics were bordering the recommended 
levels and i t  was assumed lo w-cost process modifications could be effected to satisfactorily reduce the effluent concentrations. 

Constituent 
Assumed t o  

Require Treatment 
in  Estimated costsa 

Suspended Solids 
Suspended Solids 
Suspended Solids 
Suspended Solids 

- - 

Suspended Solids, 
Ammonia-Nitrogen 

BODS, Suspended Solids, 
Phosphorus, Heavy 
Metals 

BODg, Suspended Solids 

- - 

Suspended Solids, 
Phosphorus, 
Temperature 

- - 

BODS, Oil and Grease 

- - 

Suspended Solids, 
Heavy Metals 

Heavy Metals 
Suspended Solids, 

Heavy Metals 
Suspended Solids 

- - 
- - 

Extimated 

Total 
Capital 

1975-2000 

$ - -d 
- - d 

128,000 
144,000 

272,000 

$ - -d 

94,000 

- - c 

94,000 

$ - -C 

- - 

$ - -' 

- - 

$ - -d 

- d 
- - d 

- - d 

- - 
$4,995,000 

Reflects bacteriological contamination of the Milwaukee River, the source of  supply for this noncontact cooling water. 

Source: SEWRPC. 

Average 
Flow 
1975 
(mgd) 

0.018 
0.001 
0.922 
1 .I86 

- - 

0.001 

0.055 

0.007 

- - 

0.001 

- - 

0.018 

- - 

0.003 

0.004 
0.015 

0.010 

- - 
- - 

costb 

Average 
Annual 

Operation 
and 

Maintenance 

$ - -d 
- - d 

4,000 
5,000 

9,000 

$ - -d 

2,000 

- - c 

2,000 

$ - -C 

- - 

$ - -C 

- - 

$ - 4  

- - d 
- - d 

- - d 

- - 
$230,000 

Point Source Discharge 
(by subregional area) 

Name 

Upper Fox River 
International Harvestor Company . . . . . . . . . 
Mammoth Springs Canning Corporation . . . . . . 
Payne & Dolan o f  Wisconsin, Inc. . . . . . . . . . 
Halquist Stone Company, Inc. . . . . . . . . . . . 

Subtotal--Subregional Area 

Lower Fox River 
Culligan Soft Water Service . . . . . . . . . . . . . 

Lavelle Industries, lnc. . . . . . . . . . . . . . . . . 

Coca Cola Bottling Company, Inc. . . . . . . . . . 
Subtotal--Subregional Area 

Upper Rock River 
W. B. Place & Company, lnc. . . . . . . . . . . . . 

Subtotal--Subregional Area 

Middle Rock River 
Carnation Can Company Division . . . . . . . . . 

Subtotal--Subregional Area 

Lower Rock River 
Allied Music Corporation . . . . . . . . . . . . . . 
Buncker Ramo Corporation . . . . . . . . . . . . . 
Frank Holton and Company . . . . . . . . . . . . 

Getzen Company . . . . . . . . . . . . . . . . . . . 
Subtotal--Subregional Area 

Total 

Civil Division 
Location 

City of Waukesha 
Town of Lisbon 
Town of Pewaukee 
Town of Lisbon 

- - 

City o f  
Burlington 

City of 
Burlington 

Town of Lyons 

- - 

City of 
Hartford 

- - 

City of 
Oconomwoc 

- - 

City o f  Elkhorn 

City of Delavan 
City of Elkhorn 

City of Elkhorn 

- - 
- - 



Infiltration and inflow studies being conducted by the 
Milwaukee Metropolitan Sewerage District have con- 
cluded that clear water entering the sewer systems in 
the District's service area is a more extensive problem 
than originally anticipated. Excessive infiltration and 
inflow was identified in 337 of 363 study areas estab- 
lished for the project. Further analysis needs were identi- 
fied that will consider the treatment and conveyance 
requirements in the area, as well as the sewer system 
rehabilitation program. The infiltration and inflow study 
is being conducted in conjunction with relief and 
combined sewer overflow pollution abatement phases of 
the local facility planning program. 

Waste Load Reduction: The Wisconsin State Legislature, 
in Chapter 275 of the Laws of 1977, has mandated that 
all new household flow fixtures, including water closets, 
faucets, and shower heads, sold after 1978 shall be of 
a water-conserving nature. Use of these fixtures in new 
construction and for replacement in older structures is 
expected to retard the increase in per capita water use 
and sewage production which has been observed over the 
past decade. It is herein recommended that public 
education efforts be undertaken to encourage voluntary 
reduction in water use. It is further recommended that 
industries examine opportunities for reduction and reuse 
of wastewaters so as to  minimize discharges to public 
sewerage systems. Municipal and other governmental 
agencies are also recommended to examine and imple- 
ment programs to reduce water usage. 

Flow Metering: The inventory findings reported in 
Volume One of this report revealed a lack of definitive 
knowledge concerning total sewage flows within the 
Region. This lack is due in part to the existence of 
unmetered flows at points of sewage flow relief through- 
out local sewerage systems, and at bypasses located at 
sewage treatment plants. Effective design, operation, and 
maintenance of sanitary sewerage systems, as well as good 
water quality management practices, dictate that all 
sewage flows be metered. Accordingly, it is recommended 
that the following steps be taken toward achieving 
complete metering of sewage flows within the Region: 

1. All sewage treatment facilities should be provided 
with metering equipment providing continuous 
data on rates and volumes of sewage flows. Such 
equipment should be of an adequate size to 
measure peak rates of flow and should be 
installed to  permit accurate measurement of all 
inflows, including flows that must for whatever 
reason bypass the treatment plant. In addition, 
metering within the sewage treatment plant shall 
be provided as necessary for proper process 
control. Except in cases where a sewage treatment 
facility is recommended in the plan to be rebuilt 
or relocated by 1985, existing bypasses or relief 
pumping stations located at or just ahead of 
sewage treatment facilities should have meters 
installed to  record volume and duration of 
bypassed flows until such bypasses and relief 
pumping stations can be eliminated through 
the provision of adequate treatment capacity. 

2. All pumping stations within a sanitary sewerage 
system should be provided with metering equip- 
ment to provide data on rates and volumes of 
sewage flow, either on a continuous or on an 
adequate sampling basis, to determine volume and 
duration of pumping and to provide a basis for 
systems analysis, design, and operation. 

3. All points of sewage flow relief within the sewer 
system should be provided with metering equip- 
ment to  record volume and duration of bypassed 
flows, either on a continuous or on an adequate 
sampling basis. 

Elimination of Flow Relief Points: There were in 1975, 
619 known points of sewage flow relief in the sanitary 
sewerage systems in the ~egion.~OFlow relief at these 
points was being affected by a number of different 
devices, all of which directly or indirectly result in 
the discharge of raw sewage to surface water bodies. 
Twenty-nine of the 619 flow relief points consisted of 
gravity flow bypass conduits or relief pumping stations 
located at or directly ahead of existing sewage treatment 
plants; 126 consisted of combined sewer overflows of 
various types; 271 consisted of gravity flow crossovers 
from the separate sanitary sewer system to a storm sewer 
system; 81  consisted of gravity flow bypasses from the 
separate sewer system to the surface watercourses; 
40 consisted of stationary relief pumping stations 
discharging sewage from the separate sanitary sewer 
system directly to surface watercourses; and 72 consisted 
of portable pumping stations discharging sewage from the 
separate sewerage system directly to  watercourses. 

The recommended point source pollution abatement 
plan as described in this chapter, if fully carried out, 
would directly permit the elimination of 208 of these 
619 known sewage flow relief points. Construction of 
new or expanded sewage treatment facilities, as recom- 
mended, would permit the elimination of all of the 
29 bypasses now located at sewage treatment plants. 
Although emergency bypass structures may be provided 

20 The Commission conducted an inventory o f  sewage 
flow relief points in 1975. During the inventory process, 
appropriate officials from each community having 
public sanitary sewerage systems were asked to identify 
all such known flow relief points. Several problems 
were encountered in the.conduct o f  this inventory. In 
some instances, the local officials diligently responded 
to the request and reported accurately the existence 
o f  such devices where they were known. Other offi- 
cials reluctantly reported limited information. Still 
other officials did not know if any flow relief devices 
existed. Consequently, the inventory data vary in relia- 
bility and, therefore, the number o f  sewage flow relief 
devices reported in the 1975 inventory cannot be 
assumed to be a reliable and accurate inventory of all 
such devices within the Region. Rather, the data pre- 
sented represent only an approximation o f  the total 
number of such devices. 



at municipal sewage treatment plants to protect the 
facilities from flooding, the use of these bypasses in 
all but the most rare and unusual conditions should 
be precluded by proper collection system design, 
maintenance, and operation. Similarly, abatement of 
the combined sewer overflows in Kenosha, Milwaukee, 
and Racine would permit the elimination of all of the 
126 combined sewer overflow devices that now discharge 
raw sewage during periods of wet weather directly to 
surface watercourses. In addition, construction of the 
trunk sewers recommended in the plan would permit the 
direct elimination of 53 points of flow relief, including 
21 crossovers, 15 bypasses, 7 stationary relief pumping 
stations, and 10 portable pumping stations. 

The remaining 411 known points of sewage flow relief 
identified in the inventories presented in Volume One of 
this report, as well as any other points of sewage flow 
relief that may exist within the local sanitary sewerage 
systems in the Region but which were not uncovered in 
the inventory, would not be directly eliminated by 
construction of the sewerage facilities contained in the 
recommended plan. However, the recommended sewerage 
facilities would, in many cases, represent a step toward 
elimination of these devices in that adequate treatment 
plant capacity would be made available. Additional local 
actions such as sewer system improvements and reduc- 
tions in wastewater quantities represent an important 
adjunct to the recommended regional plan. Accordingly, 
it is recommended that each unit or agency of govern- 
ment responsible for the construction, operation, and 
maintenance of separate sanitary sewerage systems within 
the Region, if i t  has not already done so, conduct 
a detailed study of the local sanitary sewerage system to 
identify all points of sewage flow relief and to  determine 
the steps needed to ensure the ultimate elimination of all 
411 remaining flow relief points through construction of 
the sewerage facilities contained in the recommended 
plan, as well as of any other points of flow relief that 
may be uncovered in such detailed studies. 

21 Local sewerage facilities planning activities in the 
City of Kenosha as documented in the 1978 prelimi- 
narv draft. Kenosha Service Area Combined Sewer . , 
Overflow/Facilities Plan Report, September 1978, 
identified 21 additional points o f  sewage flow relief. 
A total of 41 crossovers and bypasses were identified 
in this 1978 study, compared with 20  such devices 
identified in the 1975 inventory conducted under the 
regional water quality management planning program. 
Similarly, a 1978 preliminary report completed by the 
Milwaukee Metropolitan Sewerage District, Infiltration 
and Inflow Analysis, identified five additional points 
of  sewage flow relief. That 1978 study identified a total 
of 384 sanitary sewerage system flow relief devices, 
compared with 379 such flow relief devices identified 
in the 1975 inventory conducted under .the regional 
water quality management planning program. A total of 
192 gravity bypasses and crossovers, 72  relief pumping 
stations, and 120 portable pumping stations were iden- 
tified in the Milwaukee metropolitan subregional area 
under this later study. 

Industrial Pretreatment: The Federal Water Pollution 
Control Act mandates that all major industries that 
discharge to public sewage collection and treatment 
systems must pretreat their wastewaters to a quality 
compatible with the biological treatment processes used 
by the receiving public sanitary sewerage system. Specific 
pretreatment requirements are published, or are to be 
published, by the U. S. Environmental Protection Agency. 
Accordingly, it is recommended that, as appropriate, 
industries in the Region review their wastewater dis- 
charges and take such steps as may be necessary to 
ensure that adequate treatment, if required, is provided. 
In the development of the sludge management element 
of the regional water quality management plan, such 
pretreatment was found to  be particularly essential to the 
control of heavy metals to sewage sludges to  ensure the 
long-term safety of the disposal of such sludges on 
agricultural lands. 

Sewage Treatment Plant Ooeration and Maintenance: Of 
particular importance in achieving the recommended 
water use objectives is the proper operation and mainte- 
nance of the existing and proposed sewage treatment 
plants within the Region. Proper operation and mainte- 
nance is essential for efficient and effective treatment. 
Proper operation and maintenance also serves to reduce 
future construction and equipment replacement costs. 
Inadequate attention to  operation and maintenance, on 
the other hand, can result in plants failing to achieve the 
intended water pollution abatement objectives. Thus, 
attainment of the water use objectives will require 
a commitment on the part of the local units of govern- 
ment concerned to proper staffing and operational 
control of the recomended sewage treatment facilities. 

Despite the recognized importance of operation and 
maintenance, a number of factors persist which generally 
contribute to operational problems. These factors may be 
grouped into the following four categories: 

Industrial Loadings: This category includes poor opera- 
tional results caused by the discharges of industrial wastes 
that may adversely affect the treatment process or 
that discharge flows in periodically excessive quantities, 
thereby disrupting the treatment process. 

Design: This category generally includes relatively minor 
design problems that affect the plant operation, despite 
the fact that major plant design considerations, such as 
detention time and aeration capacity, are adequate. 

Operational: This category includes problems relating 
to the operational capabilities of the plant, including 
inadequate laboratory testing capability, lack of proper 
equipment maintenance, lack of adequate time to  operate 
the facility, and inadequate staffing and training. 

Infiltration and Inflow: This category includes reduced 
plant efficiency resulting from excessive hydraulic load- 
ings to the plant. 



Under current regulation, the Wisconsin Department 
of Natural Resources maintains a sewage treatment 
plant operator certification program. This program 
has been in effect since 1969, and in 1978 all of the 
61 public sewage treatment facilities in the Region 
were operated under the supervision of an appropriately 
certified operator. 

The Department of Natural Resources has recently 
modified the certification requirements. The modifica- 
tions were prompted by studies which indicated that 
certification was not entirely indicative of an operator's 
ability to  properly operate a given plant. The recently 
adopted rules 22 are intended to  address this problem 
by providing for a more specific evaluation of the 
operator's competence as indicated by evaluations 
that consider the types of treatment unit processes 
employed and the level of treatment needed at  the 
facility to  which the operator is associated. The new 
program deletes the formal education requirements in 
the present code and substitutes for them a requirement 
of 1 2  hours of continuing education every two years 
as a condition for certification renewal. Sewage treat- 
ment plant operator certification also now includes 
a more specific point rating system based on the size 
of the facility, the degree of treatment, the types of 
wastewater, the types of treatment processes, and the 
effluent requirements. 

Sewage treatment plants by their nature perform a vital 
community service that should not be interrupted under 
any foreseeable circumstances. It is expected that the 
treatment plant operation and maintenance manual now 
required as a condition for receiving federal construction 
grants will be helpful as a basis for establishing a fail-safe 
operation. It is recommended that every sewage treatment 
facility operator evaluate the need for standby equipment 
and any necessary emergency operating procedures. 

In order t o  assist local public officials in providing 
for proper staffing and operational procedures at  sewage 
treatment plants, Table 1 7  sets forth for typical plant 
sizes the recommended staffing and operational stan- 
dards, including minimum personnel required, hours 
when personnel should be present a t  the plant, laboratory 
control, and recordkeeping. This table represents the 
minimum operation and staffing requirements for 
secondary level treatment facilities of various size 
treatment plants. Ideally, all municipal sewage treatment 
plants would be staffed or otherwise monitored on 
a 24-hour around-the-clock basis to  provide continuous 
surveillance of the operation. However, for smaller 
facilities it may be more practical to provide such 
continuous surveillance at  certain times through the use 
of monitoring and alarm equipment that can summon 
responsible persons in the case of operational problems. 

The laboratory tests and procedures set forth in Table 1 7  
are designed to  provide the data needed to adequately 

2 2 ~ e e  Chapter NR 114 of the Wisconsin Administrative 
Code. 

assess the treatment plant operation and determine 
whether or not the recommended performance standards 
set forth in the plan are being met. These data should be 
considered the minimum necessary in this respect. 
Typical treatment levels recommended under the regional 
water quality management planning program are gener- 
ally more stringent than secondary treatment and would 
require additional attention to each of the above cate- 
gories according t o  specific recommended levels and 
local flow and waste strength conditions. The additional 
personnel requirements for various higher levels of 
treatment are provided in Table 18. These additional 
personnel estimates would be proportional to  the 
nonadministrative staff recommended for secondary 
treatment plants in Table 17.  

Refinement of Effluent Limits (Waste Load Allocation) 
The foregoing recommendations for effluent limits are 
the result o f  systems level analyses. It is recognized 
that the development of precise technical specifications 
of wastewater characteristics to  increase or  decrease 
the stringency of the requirements is part of the process 
of preparing local facility planning studies to implement 
the systems level plan and to  design the waste treatment 
facilities. Such refinement of the effluent limits should be 
based upon detailed field and simulation studies-for 
each public and private sewage treatment plant-of the 
response of the receiving waters to  a specific waste 
loading. These studies are sometimes referred to  by the 
Wisconsin Department of Natural Resources as "waste 
load allocation studies." The findings of such facility 
planning studies would properly serve to  refine the 
areawide plan, but are not expected to  result in major 
changes thereto. Such studies should consider the 
background condition of the receiving stream as a result 
of natural pollution sources; the potential water quality 
improvement associated with abatement of nonpoint 
source pollution; the presence of in-place pollutants; the 
slope, configuration, and biological characteristics of the 
receiving stream channel; the specific chemical composi- 
tion of the wastewaters and receiving waters; and other 
localized factors which are typically beyond the scope 
of the systems level planning. 

Although a more generalized characterization of the 
stream systems was used in the hydrologic-hydraulic 
water quality simulation modeling and in the areawide 
water quality management planning program, the result- 
ing concentrations and flows recommended in this plan 
may be used t o  compute a "waste load allocation" 
of the sort required by the federal law and regulations 
for areawide water quality management planning. The 
waste loads developed under the regional water quality 
management planning program can be determined from 
Table 2. The table does not include allocations for 
specific industrial discharges because of the lack of 
precise information on loadings. Neither does the table 
include specific allocations for private wastewater treat- 
ment plants, since i t  is generally recommended that 
effluent from these plants be discharged to  effluent land 
application systems. However, the analyses did consider 
loads from industries and private treatment plants, and 
the stream surface waters may also be expected to  accept 



Table 17 

RECOMMENDED STAFFING AND OPERATIONAL PROCEDURES FOR 
SECONDARY SEWAGE TREATMENT PLANTS BY TYPICAL PLANT SIZE 

1 0  M G D  Superintendent 
Chemist 

6 Operators 
1 Maintenance Man 

2 Laborers 

Records 

24 hours daily 

Typical 
Plant Size 

Sludge settleability 
p H  o f  raw waste and effluent 
Dissolved oxygen o f  raw waste, effluent, and 

receiving stream 

BOD5's o f  raw waste, primary effluent, and 
f inal effluent--24-hour composite samples 

Fixed and volatile suspended solids o f  raw 
wastes and effluents--24-hour composite 

samples 
p H  o f  digested sludge where needed 
Total and volatile solids o f  digested sludge 

where needed 
Volatile acids o f  digested sludge where needed 
Chlorine residuals o f  eff luent 
Nitrates--24-hour composite 
Sludge index where needed 
Mixed l iquor dissolved oxygen where needed-- 

Hours 
Personnel 

Are Present 
M i n ~ m u m  
Personnels 

each shift 
Sludge depth in  primary and f inal settling 

tanks--each shift 
Fecal col i forms o f  raw sewage and effluent-. 

daily 
Raw sewage temperature-hourly 
Return and waste sludge-suspended solids 

(f ixed and volatile), to ta l  solids (f ixed and 
volatile)--each shift  

Anaerobic digested sludge-temperature, pH,  
carbon dioxide, to ta l  alkalinity-each shift 

Digester supernatant--BOD, tota l  solids (f ixed 
and volatile), suspended solids (f ixed and 
volatile)--each shift  

Aerobic digested sludge-temperature, BOD, 
total solids (f ixed and volatile), suspended 
solids (f ixed and volatile)-each shift  

Addit ional data and sampling o f  inf luent 
and eff luent fo r  to ta l  and soluble 
phosphorus, organic nitrogen, and 
ammonia-nitrogen, based on  24-hour 
composite samples as applicable for  

each plant's level o f  treatment 

Laboratory Control 
(as applicable) 

Keep daily records o f  all opera- 
tions on  a shift basis 

Personnel should attend short 
schools, operators meetings, 
and have access t o  current 
literature 

Typical records are: 
Weather 
Wind direction 
Adequate f l ow records 
Bypassing f low records 
Solids handled b y  weight 
Hours o f  primary and second- 

ary settling tank cleanup 
Trickling f i l ter maintenance i f  

needed 
Activated sludge operations, i f  

needed 
Sludge-handling operations 

5 M G D  Superintendent 
4 Operators 

1 Maintenance Man 
1 Laborer 

Laboratory 
Technician 

24  hours daily Same as 10 M G D  Same as 1 0  M G D  



Table 17 (continued) 

NOTE: The above recommendations for staffing sewage treatment plants assume the operation of a conventional sewage treatment plant and 
do not, therefore, reflect the potential effects of automation on plant staffing requirements Even fully automated plants, however, 
require provision for surveillance and monitoring on a 24-hour basis Staffing and operation of facilities discharging to land treatment 
are similar to those recommended above. However, such land treatment facilities require additional operation and testing concerning 

the holding lagoons, spreading facilities, and groundwater monitoring. The recommendations contained in this table are intended to 
serve as a guide to implementing agencies to aid in achieving a high quality of plant operation. I t  is not expected that all aspects o f  
the recommendations set forth above would be included in the WPDESpermits issued for sewage treatment plants. 

a Plant staffing requirements are based upon the minimum estimated needs for secondary treatmentprocesses. Additional personnel as noted 
in Table 18 are expected to be required for treatment facilities incorporating advanced levels of treatment. 

Records 

Same as 10 MGD--6 days per 
week 

Same as 10 MGD-6 days per 
week 

Keep records of all operation on 
a 5day basis plus automatic 
flow records daily 

Operator should attend short 
schools, and operator meet- 
lngs 

Typical records--5 days are: 
Weather 
Wind direction 
Adequate flow records 
Bypass and flow records 
Hours of primary and second- 

ary settling tank cleanup 
All maintenance records, as 

needed 
Activated sludge operation 

records, as needed 

Typical 
Plant Size 

1 MGD 

0.5 MGD 

0.25 MGD 

Source: The Conference of  State Sanitary Engineers, U. S. Public Health Service, and SEWRPC 

Minimum 
Personnela 

Superintendent 
and Laboratory 

Technician 
2 Operators 
1 Laborer 

Superintendent 

and Laboratory 
Technician 
1 Operator 
1 Laborer 

1 Operator 

Hours 
Personnel 

Are Present 

2 shifts, 
16 hours per day 
6 days per week 

6 days per week 

5 days Per week 

Laboratory Control 
(as applicable) 

Fecal coliform-raw sewage and effluent-daily 
Raw sewage temperature--hourly 
Sludge settleability 
BOD--raw and effluent 
3-hour composite taken at 11 a.m., 12 noon, 

and 1 p.m. 
Suspended solids-raw, mixed liquor and final 

effluent, 3-hour composite: 11 a.m., 12 
noon, and 1 p.m. 

pH digested sludge--also raw sludge pH 
Total solids--digested sludge 
Depth of sludge in primary and final settling 

tanks 
Sludge index 
Dissolved oxygen receiving stream 
Dissolved oxygen mixed liquor 
Dissolved oxygen of raw waste and effluent 
Chlorine residual of effluent 
Additional data and sampling of influent 
and effluent for total and soluble 
phosphorus, organic nitrogen, and 
ammonia, nitrogen, based on 3-hour 
composites: 11 a.m., 12 noon, and 
1 p.m. as applicable for each plant's 
level of treatment 

Same as 1 MGD except Monday through Friday 
only 

Fecal coliform-raw sewage and effluent (daily) 
Raw sewage temperature-hourly 
Sludge settleability 
Chlorine residual effluent--5 days 
Sludge index tests--5 days 
Dissolved oxygen raw and effluent--5 days + 

stream dissolved oxygen 
BOD raw and effluent--3 times per week on 

3hour composite raw and final effluent 
Suspended solids raw and effluent-3 times 

per week on 3-hour composite raw and final 
effluent 

Same as 1 MGD 
NOTE: These tests should be made weekly- 

pH digested sludge, total solids, di- 
gested sludge, total and soluble phos- 
phorus, organic nitrogen, ammonia- 
nitrogen of influent and effluent based 
on 3-hour composites: 11 a.m., 12 
noon, and 1 p.m. 



Table 18 

ADDITIONAL STAFFING REQUIREMENTS FOR SEWAGE TREATMENT FACILITIES 
INCORPORATING TREATMENT OTHER THAN A SECONDARY LEVEL OF TREATMENT 

a Effluent concentration of 1.0 mg/l of total phosphorus. 

Plant Hydraulic 
Design Capacity 

0.25 
0.50 
1 .OO 
5.00 

10.00 

Effluent concentration of about 0.1 mg/l of phosphorus 

Source: Stanley Consultants, Inc. and SEWRPC. 

Conventional 
Advanced Waste 
Treatment for 

Phosphorus 
Removala 

(man yearslyear) 

0.5 
0.5 
0.5 
1.5 
2.5 

loadings from such facilities identified in the plan, 
provided that the concentrations of pollutants in the 
discharges are generally the same as those set forth for 
the nearby public treatment plants discharging to the 
same or similar surface watercourses. If forecast loadings 
from industrial discharges and private sewage treatment 
plants, as discussed in Volume Two, Chapter IV of this 
report, are provided with the recommended levels of 
treatment, the system level analyses indicate that the 
recommended water use objectives will be achieved. 
Site-specific intensive studies are recommended to be 
conducted for all point sources, with the results to be 
analyzed and incorporated as necessary into a continuing 
planning program as amendments to the initial water 
quality management plan. Where available, these study 
results should also form the basis for facilities planning 
and for Wisconsin Pollutant Discharge Elimination 
System permit issuance. 

The areawide water quality management planning 
program has also recognized the dynamic nature of the 
hydrologic, biologic, and meteorologic phenomena which 
affect the waste assimilative capacity of the streams 
and watercourses of the Region. It is not practical to 
identify precisely a maximum daily load of any given 
pollutant-contributed at  a specific point on the stream 
network-that will by itself maintain the desired water 
quality for dynamic aquatic systems. In addition, the 
continuing changes in point source loads and in nonpoint 
source loads will occur as development proceeds during 
the planning period. Attaining desired water use objec- 
tives in a dynamic water resource system requires 
dynamic specifications for allowable loads, but such 
specifications are administratively impractical. This 
problem has a precedent in the analysis of flood flows 
and stages in the Commission's comprehensive watershed 
planning programs. In these cases, the ongoing changes in 

the human activities in the land area tributary to a stream 
network comprise a basis for the change in the theoretical 
allocation of resource use. In order to overcome this 
problem, the Commission has long applied the approach 
of planning and designing projects to meet the planned 
future conditions anticipated by the comprehensive 
regional plan in all of its elements. Accordingly, the 
"waste load allocations" developed herein are based upon 
the design year 2000 plan. It is recommended that such 
considerations be incorporated into the analyses of 
results of field studies of waste load impacts. 

Conventional 
Advanced 

Waste Treatment 
for Phosphorus 

Removal and 
Nitrif icationa 

(man yearslyear) 

1 .O 
1.5 
2.0 
4 .O 
6 .O 

It should be noted that the thermal loads are not 
included in Table 2, since no significant cases of thermal 
pollution were forecast for any of the streams studied 
in the Region. However, as previously noted, analyses of 
Lake Michigan and its estuary areas in the Region were 
not conducted under the planning program. Thus, the 
maximum allowable thermal loads were not able to be 
identified for the areas downstream from the large 
thermal discharges in the Region, which contribute 
primarily to the estuary reaches. It may be stated, how- 
ever, that thermal loads recommended in this plan are not 
expected to  exceed the maximum allowable thermal load, 
determined on a case-by-case basis under the WPDES 
permit program. The waste load allocations presented 
in Table 2, therefore, can be used as a guide to the 
allowable pollutant loading at various points in the 
surface water system. If these loads are not exceeded 
and if the nonpoint source recommendations in this 
plan were implemented, then the surface waters could 
still be expected to achieve the adopted water use objec- 
tives. Flexibility in these maximum loadings will exist 
in certain conditions such as during the early years of the 
plan implementation period, during certain seasonal 
periods when the impacts of specific pollutants are 
ameliorated by natural conditions, or in those cases 
where treatment processes recommended for control 

Conventional 
Advanced Waste 
Treatment for 
Nitrification 

With 
a High Level of 
Advanced Waste 
Treatment for 

Phosphorus 
!3emovalb 

(man yearslyear) 

3.5 
4 .O 
6.0 
8.5 

12.0 

High Level o f  
Advanced Waste 
Treatment for 

Phosphorus 
I3emovalb 

(man yearslyear) 

2.5 
3.0 
4.5 
6 .O 
8.5 

Effluent 
Land 

Application 
(man yearslyear) 

0.5 
1 .O 
1.5 
6 .O 

12.0 



of a specific parameter will effect a greater reduction in 
the concentrations of other pollutants than had been 
initially recommended. 

Comparison of the Recommended Point Source 
Pollution Abatement Plan Element to the Present 
Requirements for Public Wastewater Treatment Plants 
In volume Two of this report, the current state-adopted 
water use objectives and supporting water 
standards were compared to the water use objectives and 
supporting water quality standards recommended in the 
regional water quality management plan. The level of 
wastewater treatment required at any wastewater treat- 
ment plant should be related to the objectives and 
supporting standards established for the receiving surface 
waters as well as to other factors such as stream flow 
and quality characteristics. The level of wastewater 
treatment needed at each major wastewater treatment 
facility to  achieve the established water use objectives 
has been estimated in the areawide water quality 
management study on the basis of analyses that simul- 
taneously considered the effects of both point and 
nonpoint sources of pollution on stream and lake water 
quality conditions. 

Both the present and recommended water use objectives 
are aimed at achieving the national goal of "fishable 
and swimmable" waters within the Region to  the 
maximum extent practicable. The analyses conducted 
under the regional water quality management planning 
program indicated that for reasons relating to natural 
conditions, to  gross levels of in-place pollutants, or 
to  essentially irreversible man-made improvements-such 
as concrete channelization-it would be impractical to 
meet the national goal of "fishable and swimmable" 
waters for all surface waters in the Region. However, the 
analyses also indicated that it would be possible to  
significantly improve the current water use objectives 
so that many more miles of streams could either fully 
meet the national goal, or meet a higher goal than the 
restricted and minimum use categories. The results of 
the analyses of the water use objectives for the surface 
waters of the Region are discussed in Volume Two, Chap- 
ter I1 of this report, which sets forth the Commission- 
recommended water use objectives for streams and 
lakes within the Region. 

With two exceptions, the recommended water use objec- 
tives and standards do not vary significantly from the 
present stateestablished objectives and standards. The 
first major difference is that the adopted regional water 
quality standards associated with the recreation water 
use objective include a total phosphorus standard for 
streams of 0.1 mgll, and of 0.02 mg/l for lakes. The 
present state standards do not specifically provide 
a phosphorus standard in support of surface water use 
objectives. However, a general category of standards 
relating to  harmful substances can indirectly be consid- 
ered to  comprise a phosphorus standard. State standards 
are provided for phosphorus removal at wastewater treat- 
ment plants located in the Lake Michigan and Fox River 
watersheds. A second major difference between the 
existing stateestablished objectives and standards and 

those proposed under the regional water quality 
management plan involves the application of the 
standards. The present regulatory programs utilize an 
absolute low flow condition achievement requirement 
based upon the 7 day-10 year low flow conditions, while 
the areawide water quality management plan proposes 
a probabilistic application expressed in terms of the 
proportion of the time the standards should be met, 
while recognizing that low flow condition analyses must 
be used to  supplement the percent-of-time analyses. The 
differences in these two approaches are discussed in 
a later section of this chapter. 

The difference in water use objectives and standards, as 
well as the differences in interpretation of standards, 
results in some variations in recommendations for the 
level of treatment and effluent criteria at public waste- 
water treatment plants. A comparison of the plant 
effluent criteria based upon the existing state-established 
objectives and standards and the effluent criteria based 
upon the proposed areawide water use objectives and 
supporting standards is set forth in Table 19. The costs 
associated with the achievement of both the existing and 
the recommended attendant effluent criteria for the 
municipal wastewater treatment plants in the Region are 
also set forth in Table 19. 

Comparison of Recommended Point Source 
Pollution Abatement Plan Element to the 
1990 Regional Sanitary Sewerage System Plan 
As noted earlier in this chapter, the point source 
pollution abatement element of the regional water 
quality management plan represents a modification and 
refinement of the design year 1990 regional sanitary 
sewerage system plan, adopted by the Commission in 
May 1974. The modifications and refinements made in 
the original plan resulted from the findings of local 
facilities planning studies and from the changes in future 
resident population, employment, and land use develop- 
ment patterns set forth in the new design year 2000 
regional land use plan on which the regional plan is 
based. A comparison of the major differences between 
the 1990 plan and the new point source pollution abate- 
ment element of the areawide plan is set forth herein. 
The major differences relate to the population and 
area proposed to  be served by sanitary sewers, the 
number and location of public sewage treatment facili- 
ties, the type and level of treatment to  be provided 
at the public sewage treatment facilities within the 
Region, and the number and location of major inter- 
community trunk sewers. 

Population and Area Served: The 1990 regional sanitary 
sewerage system plan proposed that sanitary sewer 
service be provided to  a design year population of about 
2.6 million persons, representing 97 percent of the then 
forecast 1990 regional population of about 2.7 million 
persons. The new year 2000 water quality management 
plan recommends the provision of centralized sanitary 
sewer service to about 2.1 million persons, representing 
about 94 percent of the anticipated year 2000 population 
of about 2.2 million persons. In the 1990 plan, with 
a significantly greater population than now envisioned 



Table 19 

COMPARISON OF PLANT EFFLUENT CRITERIA BASED ON STATE WATER USE 
OBJECTIVES AND STANDARDS A N D  PLAN EFFLUENT CRITERIA BASED ON PROPOSED 

REGIONAL WATER QUALITY MANAGEMENT PLAN WATER USE OBJECTIVES AND STANDARDS 

Sewage Treatment Plant 
(by subreglanai area) 

Mtlwaukee Metropolltan 
Subreglorial Area 

Milwaukee Metrapalitan 
Sewerage D~str ic t  

Jones Island Plant 

M~lwaukee Metrapalitan 
Sewerage District 

South Shore Plant 

BOD5 Discharge: 10120 mgll 
Pharphorus Dlrcharge: 1 .O mgll 
Ammonia-Nltrogen Discharge: 214 mgll 

Dissolved Oxygen in Effluent. 6 mgli 
Fecal Caiiform Concentration: 4001100 m l  

Cl ty  of West Bend BOD5 O~scharge. 10110 mgll 
Phosphorus Discharge 1.0 mgll 

Ammonia-Nltrogen Discharge: 1.5 mgll AmmoniaNitrogen D~scharge: 15.45 mg/l 
Fecal Colifarm Concentration: 20011M) m l  Dissolved Oxygen in Effluent. 6 m g l i  

Village o f  Jackson BOD5 Discharge: 15 mgll BOO5 Discharge: 10110 mgll 
Phosphorus Discharge: 0.1 mgll Phosphorus Dtrcharge: 1 .O mgll 

Ammonia-Nitrogen Discharge. 213.5 mgll 

BOD5 Dlrcharge: 30130 mgll 
Fecal Colifarm Concentration: 4001100 m l  

Village of Fredonia BOD5 Discharge: 30130 mgll 
Phosphorus Dircharge, 1 .O mgli 

Village o f  Graftan BOD5 D~scharge: 15 mgll BOD5 Discharge:15115 mgll 

Phorphorur Discharge: 1.0 mgll Pho~phorus Discharge: 1.0 mgll 
Ammonia-Nitrogen D~rcharge: 1.5 mgll Ammonia-Nitrogen Discharge: 214 mgll 
Fecal Coliform Concentration: 2001100 ml Dissolved Oxygen in Effluent. 6mg l l  

City of Cedarburg BOD5 Dlrcharge: 15 mgll BOD5 Discharge: 10110 mgll 
Phosphorus Discharge: 0.1 mgll Pharpharur Discharge: 1.0 mgll 
Ammonia-N~trogen Discharge: 1.5 mgli Ammonia-Nitrogen Discharge: 214 mgll 
Dissolved Oxygen in Effluent: 6.0 mgll D~swrlved Oxygen I" Effluent: 6mg l l  

Village o f  Saukville BOD5 D~scharge: 30130 mgli 
Phosphorus Discharge: 1.0 mgll 

Village o f  Belgium BOD5 Discharge: 20120 mgll 
D~ssolved Oxygen In Effluent: 4 mgll 
Fecal Collform Concentration: 4001100 m l  

BOD5 D~scharge: 15 mgll BOO5 Discharge: 30130 mgll 

City o f  Kenosha BOD5 Discharge: 15 mg/i  BOD^ Discharge' 30130 mgll 

Recommended Reglonal Water Ouallty Management Plan 

Performance Standards ~n Terms of 
Effluent Ouailty (all standards 

represent average monthly Ilmits) 

BOD5 Discharge: 20 mgll 
Phosphorur Discharge: 1.0 mgll 
Fecal Coliform Concentration: 2001100 m l  

BOD5 Discharge: 20 mgll 
Phosphorus Discharge: 1 .O mgll 
Fecal Coiiform Concentration: 2001100 ml 

Existing State Criterla 

Performance Standards in 
Terms o f  Effiuent Oual~ryc 

BOD5 D~scharge 30130 mgli 
Phosphorus Otrcharge: 1.0 mgll 
Fecal Caiiform Concentration: 4001100 ml 

BOD5 Discharge' 30130 mgli 
Phorphorur D~scharge: 1.0 mgll 
Few1 Collform Concentrat~on: 4001100 m i  

Emmated Cost of 
Achlevlng Standards 

1 9 7 5 - 2 0 0 0 ~ ' ~  

Totai Capital 

$50,000,000 

$ 1.400.000 

Estimated Cost of 

Achlevlng Standards 
1975-2000~ 

Average Annual 
Operation and Maintenance 

511.00OP00 

$ 8,700.000 

Total Capital 

$50,000,000 

$ 1.4WP00 

Average Annual 
O~era t l on  and Maintenance 

$1 1,000,000 

$ 8,700,000 



Table 19 (continued) 

1 Recommended Reatonal Water Oual8tv Manaaement Plan I Ex i~ t l na  State Crlterla 1 

BOD5 Dlrcharge. 15 mgil 
Phosphorus Discharge. 0.1 mgll 
Ammanla-N~tragen D~scharge. 1 5 mgll 
Dlsrolved Oxygen 8n Effluent. 6.0 mgll 
Fecal Col8form Concentration' 200i100 m l  

Sewage Treatment Plant 
(by subregtonal area) 

Ertrmared Cast of Est~mated Cost of 

Performance Standards In Termr of 
Effluent Oualltv la1 standards Performance Standards 8" 

represent average monthly I m ~ r r l  Terms of Effluent ~ u a l ~ t y ~  

Town of Yorkv~lle 
Sanitary Dlstrct No.  1 

$ 224.000 

BOD5 D~rcharge 30 mgil 
Fecal Coilform Concentratlon 2001100 m l  
Land ADDlicatlon 

BOD5 Dlscharge: 15115 mgll 
Phosphorus Dlscharge: 1.0 mgll 
Ammonia-Nltragen Dlscharge 316 mgll 
Dtrsolved Oxygen ~n Effluent' 4 mgll 
Fecal Col form Concentration. 4001100 ml 

1 No Standards Calculated 

Der Plalnes 
Subregional Area 

Town o f  Plearant Prar le  

BOD5 Drcharge 15115 mgil 
Ammonla-Nltrogen Discharge 316 mgll 
D~rralved Oxygen in Effluent 4 mgll 
Fecal Collform Concentratlon. 4001100 ml 

Sewer U t l l l t ~  District D BOD5 Discharge 30 mgll I Fecal Col form Concentraton. 2001100 m I 

BOD5 D~scharge. 15115 mgll 
Pharphorur Discharge' 1 .O mgll 
Dfrrolved Oxygen in Effluent' 6 mgll 
Fecal Coliform Concentratlon: 2001100 ml 

Town of Plearant Prairie 
Sanitary D~r t r i c t  No. 
73-1 

Town of Salem Sewer 
Utility Dtstrlct No 1 BOD5 Drcharge 30 mgll 

Fecal Covform Concentration 2001100 m i  

BOD5 Discharge' 30 mgll 
Fecal Collform Concentratlon' 2001100 ml 

BOD5 Dlscharge 15115 mgll 
Ammonia-Nitrogen Dllcharge. 316mgll 
Dlsrolved Oxygen ~n Effluent 4 mgll 
Fecal Collform Cancentratlon 2001100 ml 

Town of Brlstol Sewer 
UtiI8ty Disrr8ct No 1 BOD5 Drcharge 30 mgil 

Fecal Coilform Concentration' 2001100 ml 
BOD5 D~rcharge: 20120 mgil 
D~ssolved Oxygen ~n Effluent: 4 mgll 
Fecal Collform Concentratlon. 4001!00 ml 

Upper Fox R v e r  
Subreg8onaI Area 

City of Brookfeld BOD5 Discharge 10110 mgll 
Phosphorus Dlscharge: 1 0  mg/l 
Ammanla-Nitrogen Dlrcharge. 213.5 mgll 
Dlsralved Oxygen ~n Effluent. 6 mgll 

5 1 P24.000 Fecal Collform Concentrat~on: 4001100 m 

BOD5 D~scharge- 10110 mgll 
Phosphorus Dlrcharge. 1.0 mgll 
Ammonla-Nitrogen D~scharge: 2 i6  mgll 
D~ssolved Oxygen in Effluent. 6 mgil 

5 1.471.000 Fecal Colifarm Concentration: 4001100 m, 

City o f  Waukerha 

Phosphorus O~scharge 0.1 mgll 
Ammonla-Nitrogen D~rcharge. 1.5 mgil 
Fecal Cohform Cancentratlon. 2001100 m i  

BOD5 Drcharge' 15 mgll 
Phosphorus Discharge. 0 1 mgll 
Ammonia-Ntrogen Dlrcharge 1.5 mgll 
Fecal Coltform Concentratton 2001100 m l  

51 2,989.000 

514238,000 



Table 19 (continued) 

1 Village of Easf Trov I BOD5 Discharge 30 mgll I I I I I I BOD6 Discharge. 20130 mgll 

Sewage Treatment Plant 
(by subregional area) 

Lower Fax River 

Subregional Area 
Village of  Mukwonsgo 

I ~ e c a i ~ o l ~ f a r m  Concentration: 20011 W ml I I Phosphorur Discharge. 1.0 mgli 
Ammanis-Nltrogen Dlrcharge: 213.5 mgli 
D~rroived Oxygen I" Effluent: 6 mgli 
Fecal Coilfarm Concentration: 2001100 m i  

1 Cltv of  Lake Geneva BOD5 Dircharge: 30 mgll I Fecal Coliform Concentration: 2001100 ml I I 

Recommended Reg~onal Water Quality Management Plan 

BOD5 Discharge: 10116 mgll 1 Phosphorus Discharge: 1.0 mgll I I 

Performance Standards ~n Termr of 

Effluent Quality (ail standards 
reprerent average monthly i imi t r l  

8 0 0 5  Dtscharge 15 mgll 
Phorphorus Drrcharge: 0.1 mgil 
Fecal Coliform Concentration: 2001100 ml 

Exi~t tng State Criteria 

Ammonia-Nitrogen Dlrcharge: 213.5 mgll 
D l ~ ~ o l v e d  Oxygen in Effluent: 6 mgll 
Fecal Coliform Concentration: 4001100 ml I I 

Performance Standards ~n Terms of 
Effluent ~ u a i ~ t y ~  

Town of Lyons 
Sanitary District No. 2 

Ertlmated Cost of 
Achieving Standards 

1 9 7 5 - 2 0 0 0 ~ ' ~  

BOD5 Dircharge: 30 mgll 1 F e d  Co l i f om C m m t m i m :  2001100 ml 

Total Capital 

$ 3,982,000 

Estimated Cost of 
Achlevlng Standardr 

1975-2000b 

BOD5 D~rcharge: 30130 mgli 
AmmoniaNltragen Discharge: 316 mgll 
Fecal Coliform Concentratian: 4001100 ml 

Average Annual 
Operation and Ma~ntenance 

$ 241,000 

Tatai Capital 

BOD5 Discharge 30130 mgll 
Phorphorur Discharge. 1.0 mgll 
Fecal Collform Concentratlon: 4001100 ml $ 2,929P00 i 

=no APPO cat on 
BOO5 Dlsehsrgs: 15 mg/l 
PhosphoruO Dtrcharge: 1.0 mg/l 
F e d  Col.torm Concentration. M01100 mt 

Average Annual 
Operation and Maintenance 

$ 201 PO0 

BOD5 Discharge: 30130 mgll 
Phosphorus D~rcharge: 1.0 mgll 
AmmoniaNitrogen D~scharge: 515 mgli 
Fecal Collform Concentratian: 4001100 ml 

Village of Genoa City BOD5 Dircharge: 30 mgll I Fecal Col~form Concentration: 2001100 ml I I ( Lana A~pl8car on I 
BOD5 Ikrcnarg3. 15 mg/l 
PhowAorur D m M g e :  0.1 mQ/l 
F e d  Coi i fwm Conmntratioo X)O/lW m l  $ 1.673.000 I Town of Norway 

Sanitary District No. 1 BOD5 D~scharge' 15 mgll 
Phorphoru$ Dlscharge: 0.1 mgll 
Ammonia-Nitrogen D~scharge: 1.5 mgll 
Dissolved Oxygen ~n Effluent: 6.0 mgll 
Fecal Callform Concentration: 2001100 ml 

Town o f  Dover-Eagie 
Lake Sewer Util ity 
District No. 1 

BOD5 Dircharge: 10110 mgll 
Ammonla-Nitrogen Discharge' 112 mgll 
Dissolved Oxygen in Effluent: 6mgl l  
Fecal Caliform Concentratian. 2001100 ml 

$ 3,185,000 

BOD5 Dircharge: 15 mgll 
Phosphoru~ D~scharge: 0.1 mgll 
Ammonla-N~trogen Dtrcharge: 1.5 mgll 
Di~rolved Oxygen in Effluent' 6.0 mgll 
Fecal Coliform Concentrat~on: 20011 00 ml 

8 0 0 5  D~scharge: 15115 mgll 
Ammonia-Nitrogen Dircharge: 316 mgll 
Dlsrolved Oxygen I" Effluent: 4mg l l  
Fecal Coliform Concentratian' 4001100 ml 

Western Rsclne County 
Sewerage D~striet 

$ 1223,000 

BOD5 Discharge: 30/30 mgll 
Phorphorur O~sehsrge: 1 D mgli 
Fecal Colifarm Concentratlo": 2001100 ml 

Ctty of  Burlington 

Village of Silver Lake 

8 0 0 5  Dircharge: 30130 mgll 
Phosphorus Discharge: 1 D mgll 
Fecal Coliform Concentration: 2001100 ml 

BOD5 Dircharge: 30130 mgll 
Phosphorus Dircharge: 1.0 mgll 
Fecal Coliform Concentration: 4001100 ml 

BOD5 D~scharge: 15 mgll 
Phorphorur Dlscharge. 0.1 mg/l 
Fecal Colifarm Concentration: 2001100 ml 

BOD5 Discharge: 30 mgll 
Fecal Coliform Concentrat~on: 2001100 ml 

$ 1,390,OOC 

$ 1,661,000 

Land APP ,cat on 

BOD5 O~lcharge' 15 mgi l  
Pnoophorus Discharge, 1.0 mgli 
Fecal Coliform Concontration: 2WllOO mi 

Village of  Twin Lakes BOD5 D~scharge: 10110 mgli 
Phosphorus Discharge: 1.0 mgll 
Ammonia-Nitrogen Dircharge: 213.5 mgll 
Dirraived Oxygen in Effluent: 6 mQ/l 
Fecal Caliform Concentration: 2001100 ml 

BOD5 Discharge: 30 mgll ( Fecal Coliform concentration: 2001100 ml I I 

Town of Salem Sanitary 
D i~ t r l c t  NO. 2 BOD5 Dircharge: 15 mgll 

Phorphoru~ Discharge: 0.1 mgll 
Fecal Collform Concentration: 20011W ml $ 3,918,000 I I 

Village of North Prairie 

BOD5 Discharge: 30130 mgll 
Phosphorus Discharge: 1.0 mgll 
Fecal Colifarm Concentration: 4001100 ml 

No Standards Calculated BOD5 Discharge: 30 mgli 1 Fecal Col~farm Concentration: 2001100 ml I I 
$ 2,838.00C 



Table 19 (continued) 

No Standards Caculared BOD5 Discharge' 30 mg1l 1 Fecal Collform Cancentrat~on. 2001100 ml I 

Recommended Regtonal Water Qual~ty Managemenr Plan 

Estimated Cost of 
Achtevlng Standards 

Performance Standards ~n Termr of 1 9 7 5 - 2 0 0 0 ~ ' ~  

Exlstng State Criteria 

Sewage Treatment Plant Effluent Qual~ty (all standards 
iby iubreglonal areal represent average monthly Ihmltsl Total Capital 

BOD5 D~icharge 15115 mgil 
AmmarvN~ t ragen  Discharge 3 6  mg11 1 
D8rroIved Oxygen in Effluent. 4 mg11 
Fecal Collform Cancentratlan 4001100 ml 

Performance Standards I" 

Terms of Effiuent Qualityc 
Average Annual 

Operation and Maintenance 

BOD5 Dlrcharge 15 mgll 

City of Hartford 

Phosphorus Dlscharge 0 1 mgil 
Ammoola-Ntrogen D~rcharge. 1.5 mgll 
D\srolved Oxygen !n Effluent. 6.0 mg1l 

Fecal Col form Concentrat~on 2001100 mi 

BOD5 D~mharge. 15 mg11 
Phosphorus 08scharge. 0.1 mg11 
Ammonla-Nltrogen Discharge 1.5 mg1l 
Disrolved Oxygen 8n Effluent: 6 0  mg11 
Fecal Collform Concentration 2001100 m l  

8 0 0 5  D~rcharge: 10110 mgll 
Phosphorus D~rcharge 1.0 mgll 
Ammonla-Nitrogen Dlrcharge 213 5 mgll 
D8rralved Oxygen ~n Effluent 6 mgll 
Fecal Collform Concentration 4001100 m 

Eatlmated Cost o f  
Achieving Standards 

1975-2000~  

$ 2,608,000 

$ 3966,000 

Mlddle Rock River 

Total Capltal 

Subregtonal Area 
Cltv of Oconomowoc 

Average Annual 
Operation and Maintenance 

BOD5 Discharge 15 mgll 
Phorphorus Dscharge. 0.1 mg1i 
Ammonla-Nltragen Dlrcharge. 1 .5 mgll 
D~rsolved Oxygen ~n Effluent. 6.0 mg1l 
Fecal Col\form Concentration. 2001100 m 

BOD5 Discharge 10110 mgll 
Fecal Col~form Concentratlon 4001100 m 

Delafleld-Hartland 
Water Pollution 
Control Commlrsion BOD5 Dlscharge: 15 mg1l 

Phorphorui Dlrcharge: 0.1 mgll 
Ammanla-Nitrogen D~scharge: 1.5 mg11 
Dissolved Oxygen 8n Effluent:6.0 mgll 
Fecal Callform Concentration. 2001100 m l  

BOD5 O~scharge 15 mgll 
Phosphorus Dlwharge. 0.1 mgll 
Ammonia-Nitrogen Discharge. 1.5 mgll 
D!rralved Oxygen n Effluent. 6.0 mgll 
Fecai Coliform Concentrat~on: 2001100 ml 

BOD5 Dtscharge. 30 mgil 
Fecal Col!form Concentrat~on: 2001100 m l  

BOD5 Discharge. 10110 mgli 
Ammona Nt iogen Dlscharge. 111.4 mgll 
Dlssoved Oxygen ~n Effluent 6 mgll 
Fecal Col form Concentratlon: 4001100 n 

Village of Dousman BOD5 D~rcharge' 10110 mg11 
Ammonia-Nltrogen D~charge 213.5 mgll 
D~rrolved Oxygen ~n Effluent' 6 mg1l 
Fecal Collform Concentration' 4001100 n 

Village of Wales NO Standards Calculated I 

Lower Rock River 

Subregional Area 
Cltv of Whitewater BOD5 Dtrcharge: 10120 mg1l 

Ammonla-N~trogen D~scharge: 115 mg1l 
D8srolved Oxygen ~n Effluent: 6mg11 
Fecal Collform Concentratlon: 4001100 n 

- - -  
Phosphorus D~rcharge. 0.1 mg11 
Ammonia-Ntrogen Dscharge: 1 .5 mgll 
Dlrsoived Oxygen n Effluent 6.0 mgll 
Fecai Co!ltorm Concentration. 2001100 m l  5 5,216,000 

Walworth County 
Metropolitan Sewerage 
Dfrtrict BOD5 Discharge: 10-20 mgll 

Ammonia-Nitrogen D~scharge: 213.5 mg/l 
D,rrolved Oxygen ~n Effluent- 6 mg1l 
Fecal Col8form Concentratlon: 4001100 m 

BOD5 Drcharge. 15 mgll 
Phosphorur Dtrcharge 0 1 mgll 
Ammonia-Nitrogen D~scharge 1.5 mgil 
Drrsolved Dxvgen in Effluent:6.0 mgll 
Fecal Coliform Concentrat~on. 2001100 ml 

Vllage of Darien 

$ 6.614.000 

8 0 0 5  Discharge: 30 mgll 
Fecal Callform Concentrat8on: 2001100 ml 1 8 0 0 5  Otrcharge: 20120 mgi! 

Dissolved Oxygen ~n Effluent 4 mg1l 
Fecal Coliform Concentrat~an: 4001100 

Vlllase o f  Walworth 1 BOD& Dlrcharge. 30 mall I 
Ammanla-Nltrogen D~scharge: 214 mgll 
D8srolved Oxygen I" Effluent. 6 mgil 
Fecal Callform Concentration' 4001100 

$ 236,000 

Village of Sharon BOD5 Discharge. 30 mg11 BOD5 Discharge. 20120 mgll 
Olsrolved Oxygen In Effluent 4 mg11 
Fecal Coliform Concentrat~on' 4001100 ml 

a Cosrs assume rmplementatian of the land applicat/on alternative where standards for both land appl,cat,an and a surface water discharge alternative are given. 

b~osts  are expressed In terms of August 1976 dollars (ENR Conrtrucr!on Cost Index = 2445 and Consumer Puce Index = 169.11. The costs include caprfal and operation and maintenance but do n o t  
include the costs of debt retirement or the effects of inflation. The costs include engineering, legal, and adrninisrrative allowances andconongennes, as wellas interest dunng construct,on. Costs do not 
include those associated with sludge management, which are d,scusred in a later secr,on. 

Effioent limits for the performance standards required under the Wisconsin Pollution Discharge Elimination System are ,n terms of: BOD5 discharge.-sommer/winfer monthly average;phosphorus dis- 
charge--monthly avera9e;ammonIa-nitrogen discharw--summer/winfer weekly average; dissolved oxygen in effluent--daily min1mum;and fecal coliform concentrat,on--monthly average. 

Source: SEWRPC. 



for the year 2000, it was anticipated that about 80,000 
persons would remain unserved by centralized sanitary 
sewers in the design year of the plan. By contrast, it 
is estimated that in the year 2000, about 162,000 persons 
in the Region will remain unserved, reflecting the signifi- 
cant diffusion of urban development throughout the 
Region over the past 1 0  years, such development 
frequently being located in areas beyond planned sewer 
service areas. 

In terms of the geographic area to  which centralized 
sanitary sewer service would be provided, the 1990 plan 
envisioned a total service area of about 675 square 
miles, of which 216 square miles would consist of new 
urban development. The year 2000 plan, on the other 
hand, envisions a somewhat smaller service area of about 
640 square miles, of which 163 square miles would 
consist of new urban development. This change reflects 
the redelineation of the sewer service areas to reflect 
the new year 2000 land use plan. Two sanitary sewer 
service areas proposed in the 1990 plan have been deleted 
in their entirety from the areawide water quality 
management plan-the Pike Lake and Tri-Lakes sewer 
service areas in Washington County-while four entirely 
new sewer service areas have been added-the Waubeka 
area in Ozaukee County, the North Prairie area 
in Waukesha County, the Yorkville area in Racine 
County, and the Walworth County Institutions area 
in Walworth County. 

Public Sewage Treatment Plants: The design year 1990 
plan envisioned a total of 50 public sewage treatment - 
plants within the Region in the design year, while the 
year 2000 plan envisions a total of 48 public sewage 
treatment plants. This difference represents the net 
change resulting from the addition of two new public 
sewage treatment plants to  serve the Village of North 
Prairie and the Town of Yorkville Sanitary District 
No. 1, and the deletion of four public sewage treatment 
plants, three of which-those serving the Villages of 
Paddock Lake, Fontana, and Williams Bay-currently 
exist and one-that serving the Bristol-IH 94 sewer service 
area-which was proposed in the old plan. 

In the adopted regional sanitary sewerage system plan, 
11 of the public sewage treatment facilities were recom- 
mended to provide a secondary level of treatment, 
with the remaining 39 recommended to  provide an 
advanced level of t,reatment. No specific recommenda- 
tions were made with respect to the land application of 
sewage effluent, although it was recognized in the plan 
that the smaller public treatment facilities located in the 
more rural areas of the Region could advantageously 
select land application as a means of disposal for treated 
effluent. The areawide water quality management plan 
recommends that all 48 public sewage treatment facilities 
required to  serve the Region in the design year provide an 
advanced level of waste treatment, including more 
stringent levels of phosphorus removal than envisioned 
in the regional sanitary sewerage system plan, if wastes 
are to  be discharged to  the surface waters of the Region. 
The new plan specifically recommends that land applica- 
tion of sewage effluent following secondary treatment 

be considered at  2 1  of the 48 public sewage treatment 
plants. The recommendation in the new plan to  provide 
more stringent levels of phosphorus removal at  public 
treatment facilities results from analyses that indicate 
that, even with maximum practical control of nonpoint 
sources of water pollution, the recommended instream 
phosphorus standard will not  be met in many stream 
reaches of the Region if treatment plants continue to 
discharge effluent with phosphorus concentrations 
envisioned in the 1990 plan. 

In total, the 50 public sewage treatment plants envisioned 
in the 1990 plan would have provided an average 
hydraulic design capacity of about 508 mgd. The new 
year 2000 plan recommends a somewhat reduced 
aggregate capacity of about 470 mgd. This reduction in 
capacity of about 7 percent is proportionately less than 
the approximate 20 percent reduction in the design 
population levels used in preparation of the two plans. 
If the design criteria were applied to  the design year 
2000 population, an aggregate treatment plant capacity 
of about 396 rngd would be needed, a reduction in need 
of about 112 rngd from the year 1990 plan. The reduc- 
tion, however, as noted above, is only about 38 mgd. This 
difference results from the existing hydraulic design 
capacities at  the Jones Island and South Shore sewage 
treatment plants operated by the Milwaukee Metro- 
politan Sewerage District. These two plants have an 
existing collective capacity of about 320 mgd, signifi- 
cantly more than the 246 rngd capacity that would be 
required to serve the design population assumed to  be 
residing in the service areas of these two plants by the 
year 2000. Theoretically, then, there would be an 
excessive capacity at  the two Milwaukee plants of about 
74 mgd. In view of the potential capacity needs, how- 
ever, for treatment of sewage flows presently bypassed 
in the Milwaukee system via existing combined sewer 
overflows and separate sanitary sewer system flow 
relief devices, i t  would not appear to  be practical t o  
recommend a capacity reduction at  the two Milwaukee 
plants. The local sewerage facilities planning effort now 
underway by the Milwaukee Metropolitan Sewerage 
District should consider in more detail the needed treat- 
ment plant capacity to serve the District, particularly 
as that needed capacity relates to flows presently 
bypassed w-ithout treatment. 

Trunk Sewers: The construction of a series of intercom- 
munity trunk sewers is recommended in both the 1990 
and 2000 plans. One of these sewers recommended in 
the 1990 plan-the Ryan Creek sewer, which would serve 
the southern portions of the Cities of Franklin and 
Muskego-has been deleted from the year 2000 plan due 
to  the reduced level of urban growth envisioned in that 
portion of the Region. Eleven new community trunk 
sewers have been added to the new plan. These consist 
of the Waubeka-Fredonia trunk sewer, designed to  
convey sewage from the Waubeka sewage treatment 
facility to  the Fredonia treatment facility; the Paddock 
Lake-Salem trunk sewer, designed t o  convey sewage from 
the Village of Paddock Lake to  the treatment facility 
operated by the Town of Salem Sewer Utility District 
No. 1 ;  the Bristol-Pleasant Prairie trunk sewer, designed 



to convey sewage from the Town of Bristol-IH 94 sewer 
service area to the treatment facility operated by the 
Town of Pleasant Prairie Sewer Utility District D; the 
Springdale, Duplainville, and Pewaukee Lake Sanitary 
District trunk sewers, designed to provide for intercom- 
munity connections in the Upper Fox River subregional 
area and convey sewage to the Brookfield sewage 
treatment plant; the Como Lake-South trunk sewer, 
designed to  convey sewage along the southern shoreline 
of Como Lake t o  the Lake Geneva treatment facilities; 
the Summit-Delafield trunk sewer, designed to convey 
sewage from the Nashotah-Nemahbin Lakes area in the 
Town of Summit to the Delafield-Hartland sewage 
treatment facility; the Walworth County Institutions 
trunk sewer, designed to  connect the Walworth County 
Institutions in the Town of Geneva to the Walworth 
County Metropolitan Sanitary Sewerage System; and 
the Williams Bay-Fontana and Fontana-Walworth trunk 
sewers, designed to convey sewage from the Villages of 
Williams Bay and Fontana to  the Village of Walworth for 
treatment at a new Walworth facility. 

NONPOINT SOURCE POLLUTION 
ABATEMENT PLAN ELEMENT 

Nonpoint, or diffuse, sources of water pollution include 
urban sources-such as runoff from residential, commer- 
cial, industrial, transportation, and recreational land 
uses; construction activities; and onsite sewage disposal 
systems--and rural sourcessuch as runoff from cropland, 
pasture, and woodland, atmospheric contributions, and 
livestock wastes. These sources of pollutants discharge to 
surface waters by direct overland drainage, by drainage 
through natural channels, by drainage through engineered 
storm water drainage sys- tems, and by deep percolation 
into the ground and subsequent return flow to the 
surface waters. 

The water quality analyses presented in Volume Two of 
this report indicated that a reduction in the transport of 
pollutants from nonpoint sources will be necessary in 
combination with the point source pollution abatement 
measures herein recommended if water use objectives are 
to be met. The analyses indicated that many streams in 
the Region will not meet the water use objectives and 
supporting water quality standards if adequate nonpoint 
source controls are not implemented, regardless of the 
level of point source controls applied. Accordingly, this 
section of the chapter describes the recommended 
pollution abatement measures that constitute the 
nonpoint source abatement plan element of the recom- 
mended areawide water quality management plan for 
southeastern Wisconsin. 

It  should be noted that in addition to the nonpoint 
source pollution abatement measures recommended 
below, the proper location and design of land use 
development projects is important to  avoid the creation 
of future nonpoint source water pollution problems, and 
to maintain, thereby, a level of water quality consistent 
with the intended water uses once such quality is attained 
through abatement of the existing sources of water 
pollution. Of particular importance in this respect is 

implementation of the adopted design year 2000 regional 
land use plan previously described in this chapter and 
depicted in summary form on Map 1. This plan is 
recommended to be used as the basis for land use 
development and redevelopment decisions and related 
resource conservation decisions within the Region. 
The plan recommends the preservation in essentially 
natural open uses of the primary environmental corridors 
and the preservation in agricultural uses of the prime 
agricultural lands of the Region. Such preservation 
has particularly important implications for the practi- 
cality of rural nonpoint source pollution abatement 
measures. Thus, the importance of the regional land 
use plan to all water quality management planning 
and plan implementation efforts cannot be over- 
emphasized. In addition, application of the planning 
principles and practices set forth in the Commission 
local planning guides on zoning, land subdivision control, 
official mapping, floodland and shoreland development, 
and the use of soils data in planning will be important 
to sound land use planning and development that can 
serve to  protect and enhance water quality conditions 
in the Region. 23 

Types of Nonpoint Source Control Measures 
A summary of the methods and estimated effectiveness 
of nonpoint source water pollution control measures is 
set forth in Table 20. These measures, which were 
discussed in Volume Two, Chapter IV of this report, have 
been grouped for planning purposes into two categories: 
minimum and additional. Application of the minimum 
practices can generally be expected to achieve up to 
a 25 percent reduction in pollutant runoff. 24 The addi- 
tional category of nonpoint source control measures has 
been subdivided into three subcategories based upon the 
relative effectiveness and costs of the measures. The 
first subcategory of practices, when applied in combina- 
tion with the minimum practices, can be expected to 
generally result in up to  a 50 percent reduction in 
pollutant runoff. The second subcategory of practices, 
when applied in combination with the minimum and 
additional practices, can be expected to  generally result 
in up to  a 75 percent reduction in pollutant runoff. The 
third subcategory would consist of all of the preceding 
practices, plus those additional practices that would be 
required to achieve a reduction in ultimate runoff of 
more than 75 percent. The various individual nonpoint 
source control practices set forth in Table 20 are 
summarized by group in Table 21. 

LJ 
See SEWRPC Planning Guide No. 1 ,  Land Deuelop- 

ment Guide; No. 2, Official Mapping Guide; No. 3, 
Zoning Guide; No.  4, Organization o f  Planning Agencies; 
No. 5 ,  Floodland and Shoreland Development Guide; and 
No. 6, Soils Development Guide. 

24 The term pollutant runoff is defined for the purposes 
o f  this report to mean the same as, and is used inter- 
changeably with, the term pollutant loadings contained in 
runoff. The phrase "pollutant runoff controls" should 
not necessarily be taken to indicate recommended reduc- 
tions in the amounts of storm water runoff. 



Table 20 

GENERALIZED SUMMARY OF METHODS AND EFFECTIVENESS 
OF NONPOINT SOURCE WATER POLLUTION ABATEMENT 

Applicable 
Land Use 

Assumptions for 
Cost~ng Purposes Control ~ e a s u r e s ~  

Urban Litter and pet waste 
control ordinance 

Summary ~ e s c r i p t i o n ~  

Improved timing and efficiency 
of street sweeping, leaf 
collect~on and disposal, and 
catch basin cleaning 

Approximate Percent 
Reduction of 

Released ~ o l l u t a n t s ~  

Management of onsite sewage 
treatment systems 

Prevent the accumulation of 
l itter and pet wastes on streets 

and residential, commercial. 
industrial, and recreational 
areas 

Improve the scheduling of these 
public works activities, modify 
work habits of personnel, and 
select equipment t o  maximize 
the effectiveness of these 
existing pollution control 
measures 

Regulate septic system 
installation, monitoring, 
location, and performance; 
replace failing systems with 
new septic systems or 
alternative treatment 
facilities; develop alternatives 
t o  septic systems; eliminate 
direct connections to drain 
tiles or ditches; dispose o f  
septage at sewage treatment 
facility 

2-5 

2-5 

Increased street sweeping 

Increased leaf and clippings 
collection and disposal 

On the average, sweep all streets 
in urban areas an equivalent o f  
once or twice a week with 
vacuum street sweepers; require 
parking restrictions t o  permit 
access t o  curb areas; sweep all 
streets at least eight months per 
year; sweep commercial and 
industrial areas with greater 
frequency than residential areas 

Increase the frequency and 
efficiency of leaf collection 
procedures in fall; use vacuum 
cleaners t o  collect leaves; 
implement ordinances for leaves, 
clippings, and other organic debris 
t o  be mulched, composted, or 
bagged for pickup 

Ordinance administration and 
enforcement costs are 

expected t o  be funded by 
violation penalties and 
related revenues 

No significant increase in 
current expenditures 
is expected 

Replace one-half of estimated 
existing failing septic systems 
with properly located and 
installed systems and replace 
one-half with alternative 
systems, such as mound 
systems or holding tanks; all 
existing and proposed onsite 
sewage treatment systems are 
assumed to  be properly main- 
tained; assume system life of 
25 years. The estimated cost 
of a septic tank system is 
$2,300 and the cost of an 
alternative system is $4,500. 
The annual maintenance cost 
of a disposal system is $45. 
A holding tank would cost 

$1,300 with an annual opera- 
tion and maintenance cost o f  
$1,200. However, because 
septic system management is 
an existing function necessary 
for the preservation of public 
health and the maintenance of 
drinking water supplies, these 

costs are not included as part 
of the areawide water quality 
management plan 

Estimate curb miles based on 

land use, estimated street 
acreage, and Commission 
transportation planning 
standards; assume one street 
sweeper can sweep 2,000 curb 
miles per year; assume sweeper 
life of 10 years; assume residen- 
tial areas swept once weekly, 
commercial and industrial 
areas swept twice weekly. The 
cost of a vacuum street sweeper 
is approximately $38.000. The 
cost of the operation and main- 
tenance o f  a sweeper is about 
$10 per curblmile swept. 

Assume one equivalent mature 
tree per residence plus five 
trees per acre in recreational 
areas: 75 pounds o f  leaves per 
tree; 20 percent of leaves in 
urban areas not  currently 
disposed o f  properly. The cost 
of the collection o f  leaves in 
a vacuum sweeper and disposal 
is estimated at $25 per ton 
of leaves 



Table 20 (continued) 

Applicable 
Land Use 

Urban 
(continued) 

Control ~ e a s u r e s ~  

Increased catch basin cleaning 

Reduced use of deicing salt 

Improved street maintenance 
and refuse collection and 
disposal 

Parking lo t  storm water 
temporary storage and 
treatment measures 

Onsite storage-residential 

Summary ~ e s c r i p t i o n ~  

Increase frequency and efficiency 
of catch basin cleaning; clean at 

least twice per year using vacuum 

cleaners; catch basin installation 
in new urban development not 

recommended as a cost-effective 
practice for water quality 
improvement 

Reduce use of deicing salt on 
streets; salt only intersections 
and problem areas; prevent 
excessive use of sand and other 
abrasives 

Increase street maintenance and 

repairs; increase provision o f  
trash receptacles i n  public areas; 
improve trash collection 
schedules; increase cleanup o f  
parks and commercial centers 

Construct gravel-filled trenches, 
sediment basins, or similar 

measures t o  store temporarily 
the runoff f rom parking lots, 
rooftops, and other large 

impervious areas; if treatment is 
necessary, use a physical- 
chemical treatment measure 
sudh as screens, dissolved air 
flotation, or a swirl concentrator 

Remove connections t o  sewer 
systems; construct onsite storm 
water storage measures for 
subdivisions 

Approximate Percent 
Reduction of 

Released ~ o l l u t a n t s ~  

2-5 

Negligible for pollutants 
addressed in this chapter but  
helpful for reducing chlorides 
and associated damage 
to  vegetation 

2-5 

5-10 

5-10 

Assumptions for 
Costing Purposes 

Determine curb miles for street 
sweeping; vary percent of 

urban area sewed by catch 
basins by watershed from 
Commission inventory data; 
assume density of 10 catch 
basins per curb mile; clean 
each basin twice annually by 
vacuum cleaner. The cost of 
cleaning a catch basin is 
approximately $8 

Increased costs, such as for 
slower transportation move- 
ment, are expected t o  be 
offset by benefits such as 
reduced automobile corrosion 
and damage to  vegetation 

Increase current expenditures 
by approximately 15 percent. 
The annual cost per person 
is about $4 

Design gravel-filled trenches for 
24-hour, five year recurrence 
interval storm; apply t o  o f f -  

street parking acreages. For 
treatment-assume four-hour 
detention time. The capital 
cost of storm water detention 
and treatment facilities is 
estimated at $9,000 per acre 
o f  parking lo t  area, with an 
annual operation and main- 
tenance cost of about $100 
per acre. 

Remove roof drains and other 
connections t o  sewer system 
wherever needed; use lawn 
aeration i f  applicable; apply 
dutch drain storage facilities 
t o  15 percent o f  residences. 
The capital cost would approxi- 
mate $200 per house, with 
an annual maintenance cost 
o f  about $10 



Table 20 (continued) 

Assumptions for 
Costing Purposes 

Design all storage facilities for 
a 1.5 inch o f  runoff event, 
which corresponds approxi- 
mately t o  a five-year 
recurrence interval event with 
a storm event being defined 
as a period of precipitation 
with a minimum antecedent 
and subsequent dry period 
o f  f rom 12 t o  24 hours; 
apply subsurface storage 
tanks t o  intensively developed 
existing urban areas where 
suitable open land for surface 
storage is unavailable; design 
surface storage basins for 
proposed new urban land, 
existing urban land not  
storm sewered, and existing 
urban land where adequate 
open space is available at the 
storm sewer discharge site. The 
capital cost fo r  storm water 
storage would range from 
$1,000-$10,000 per acre of 
tributary drainage area, with 
an annual operation and 
maintenance cost of about 
$20-$40 per acre 

T o  be applied only i n  combina- 
t ion with storm water storage 
facilities above; general cost 
estimates for microstrainer 
treatment and ozonation were 
used; same costs were applied 
t o  existing urban land and 
proposed new urban develop- 
ment. Storm water treatment 
has an estimated capital 
cost of f rom $900-$7.000 per 
acre of tributary drainage area, 
with an average annual opera- 
t ion and maintenance cost of 
about $35 per acre 

Costs for Soil Conservation 
Service (SCSI-recommended 
practices are applied t o  
agricultural and related rural 
land; the distribution and 
extent o f  the various prac- 
tices were determined from 
an examination of 56 existing 
farm plan designs within the 
Region. The capital cost o f  
conservation practices ranges 
from $0.30-$14 per acre of 
rural land, with an average 
annual operation and main- 
tenance cost o f  f rom $2-$4 
per rural acre 

Applicable 
Land Use 

Urban 
(continued) 

Rural 

Control ~ e a s u r e s ~  

Storm water storage-urban 

Storm water treatment 

Conservation practices 

Summary ~ e s c r i p t i o n ~  

Store storm water runoff f rom 
urban land in surface storage 
basins or, where necessary, 
subsurface storage basins 

Provide physical-chemical 
treatment which includes screens, 
microstrainers, dissolved air 
flotation, swirl concentrator, or 
highzrate filtration, andlor 
disinfection, which may include 
chlorination, high-rate disinfec- 
tion, or ozonation t o  storm 
water following storage 

Includes such practices as strip 
cropping, contour plowing, crop 
rotation, pasture management, 
critical area protection, grading 
and terracing, grassed waterways, 
diversions, wood lo t  management, 
fertilization and pesticide manage- 
ment, and chisel tillage 

Approximate Percent 
Reduction o f  

Released ~ o l l u t a n t s ~  

10-35 

10-50 

Up  t o  50 



Table 20 (continued) 

Applicable 

Land Use 

Rural 

(continued) 

Control ~ e a s u r e s ~  

Animal waste control system 

Base-of-slope detention storage 

Bench terraces 

Summary I3escriptionb 

Construct stream bank fenc~ng 
and crossovers to prevent access 
of all livestock t o  waterways; 
construct a runoff control system 
or a manure storage facility, as 
needed, for major ltvestock 
operations; prevent improper 
appl~cations of manure on frozen 
ground, near surface drainage- 

ways, and on steep slopes; 
incorporate manure into soil 

Store runoff f rom agricultural land 
t o  allow soltds t o  settle out and 
reduce peak runoff rates. Berms 
could be constructed parallel 
t o  streams 

Construct bench terraces, thereby 
reducing the need for many other 
conservation practices on sloping 

agricultural land 

Approximate Percent 
Reduction of 

Released ~ o l l u t a n t s ~  

50-75 

50-75 

75-90 

Assumptions for 
Costing Purposes 

Cost est~rnated per an~mal unit; 
animal waste storage (liquid 
and slurry tank for costtng 
purposes) factlities are 
costed for all major 
animal operations w ~ t h i n  
500 feet of surface water and 
located ~n areas identified as 
having relatively h ~ g h  potentlal 
for severe pollution problems. 
Runoff control systems 
costed for all other major 
animal operations. I t  1s 
recognized that dry manure 
stacking facilities are sign~fl- 
cantly less expensive than 
liquid and slurry storage tanks 
and may be adequate waste 
storage systems in many 

instances. The estimated cap~tal  
cost and average annual 
operation and maintenance 
cost of a runoff control system 
is $90 per animal unit and 
$10 per animal unit, respec- 
tively. The capital cost of 
a l iquid and slurry storage 
facility is about $425 per 
animal unit, with an annual 
operation and maintenance 
cost of about $30 per unlt. 
An  animal unit is the weight 
equivalent of a 1,000-pound 

COW 

Construct a low earthen berm at 
the base of agricultural f~elds, 
along the edge of a floodplain, 
wetland, or other sensitive 
area; design for 24-hour. 
10-year recurrence interval 
storm; berm height about four 
feet. Apply where needed in 
addition t o  basic conservation 
practices; repair berm every 
10 years and remove sediment 

and spread on land. The estt- 
mated capital cost of  base-of- 
slope detention storage would 
be about $250 per tributary 
acre, with an annual opera- 

tton and maintenance cost 
of $10 per acre 

Apply to all appropriate agricul- 
tural lands for a maximum level 
of pollution control. Utilization 

of this practice would exclude 
installation of many basic 
conservation practices and 
base-of-slope detention storage. 
The cap~tal cost of  bench 
terraces 1s estimated at $625 
per acre, with an annual opera- 
t lon and maintenance cost of 
$45 per acre 



Table 20 (continued) 

Applicable 1 a n d  Use 1 Control ~ e a s u r e s ~  Summary ~ e s c r i p t i o n ~  

Approximate Percent 
Reduct~on of 

Released ~ o ~ ~ u t a n t s ~  
Assumptions for 

Costing Purposes 

Urban and 
Rural 

i'ublic education programs Conduct reg~onal- and county- 
level public education programs 
to inform the public and provide 
technical information on the 

need for proper land manage- 
ment practlces on private land, 

the recommendations for 
management programs, and the 

effects of implemented measures; 
develop local awareness programs 
for citizens and public works 
officials; develop local contact 
and education efforts 

lndeterminate For flrst 10 years includes 
C O S ~  of one person, materials. 
and support for each 25,000 
populat~on. Thereafter, the 
same cost can be applied to 
for every 50,000 population. 

The cost of  one person, 
materials, and support is 
estimated at $33,000 per year 

Construction erosion control 
practlces 

Construct temporary sed~ment 
basins; install straw bale dikes; use 
fiber mats, mulching and seeding; 

install slope drains to stabilize 
steep slopes; construct temporary 
diversion swales or berms upslope 
from the project 

Assume acreage under construc- 
tion is the average annual 
incremental increase in urban 

acreage; apply costs for 
a typical erosion control 
program for a construction 
site. The estimated capital cost 
and operation and maintenance 
cost for construction erosion 
control is $2,200 and $400 
per acre under construction. 
res~ectivelv 

Materials storage and runoff 
control facilities 

Enclose industrial storage sites with 
diversions; divert runoff to 
acceptable outlet or storage 
facility; enclose salt piles and 
other large storage sites in crib 

Stream protection measures Provide vegetative buffer zones 
along streams to  fi lter direct 
pollutant runoff t o  the stream; 
construct stream bank protection 

measures, such as rock riprap, 
brush mats, tree revetment, jacks, 
and jetted willow poles 
where needed 

Assume 40 percent of industrial 
areas are used for storage and 
to  be enclosed by diversions; 
assume existing salt storage 

piles enclosed by crlbs and dome 
structures. The estimated capital 
cost of industrial runoff control 
is $1,100 per acre of industrial 
land. Material storage control 
costs are estimated at $30 per 
ton of materlal 

Apply a 50-foot-wide vegetative 
buffer zone on each side of 
15 percent of the stream 
length; apply stream bank 
protection measures to 
5 percent o f  the stream length. 
Vegetative buffer zones are 
estimated t o  cost $21,200 
per mile of stream, and 
stream bank protection 
measures cost about $37,000 
per stream mile 

Pesticide and fertilizer 
application restrictions 

Match application rate to need; 
eliminate excessive applications 
and applications near or Into 
surface water drainageways 

Cost included in public 
education program 

Emphasize control of areas 
bordering lakes and streams; 
correct obvious erosion and 
other pollution source problems 

lndeterminate 1 lndeterminate 

a N o t  a l l  control  measures are recommended for each watershed. The characteristics o f  the watershed, the estimated required level o f  pol lut ion reduction needed to 
meet the a~p l icab le  water quality standards, and other factors wi l l  influence the estimation o f  costs o f  specific practices for any one watershed. Although the 

control measures costed represent the recommended practices developed a t  the regional level on the basis o f  the best available information, the local implementa- 
tion Process shou ld~rov ide more detailed data and identify more efficient and effective sets o f  practices to apply to local conditions. 

for a more detailed description o f  pol lut ion control  measures for diffuse sources, see SEWRPC Technical Report No. 18, State o f  the A r t  o f  Water Pollution 

Control for Southeastern Wisconsin, Volume Three, Urban Storm Water Runoff, and Volume Four, Rural Storm Water Runoff. 

The approximate effectiveness refers to the estimated amount o f  pol lut ion produced b y  the contributing category (urban or  rural1 that could be expected to be 

reduced b y  the implementation o f  the practice. The effectiveness rates would vary greatly depending on the characteristics of the watershed and individual diffuse 

sources. It should be further noted that practices can have only a "sequential"effect, since the percent pol lut ion reduction o f  a second practice can only be 
applied against the residual pol lutant load which is n o t  controlled b y  the first practice. Fo r  example, two practices o f  50 percent effectiveness would achieve 
a theoretical total effectiveness o f  only 75 percent control o f  the ini t ia l  load. Further, the general levels o f  effectiveness reported i n  the table are n o t  necessarily 
the same for al l  pollutants associated with each source. Some pollutants are transported b y  dissolving i n  water and others b y  attaching t o  solids i n  the water; 
the methods summarized here reflect typical pol lutant removal levels. 

6 9 
Source: SEWRPC. 



A L T E R N A T I V E  GROUPS OF NONPOINT S0IIPT.F C O N T R O L  MEASI IRES 

PROPOSED FOR S T R E A M  A N D  L A K E  W A T E R  Q U A L I T Y  M A N A G E M E N T  

a I n  addit ion t o  nonpoint  source contro l  measures, lake rehabi l i tat ion techniques may be required t o  satisfy lake water qual i ty  standards. 

Pol lut ion 
Control 

Category 

Min imum 

Nonpoint Source 
Control Practicesa 

Addit ional 
Nonpoint Source 

Control Practicesa 

The required level o f  nonpoint  source reduction is identi f ied for  each watershed f rom the water qual i ty simulat ion analyses and for each 
lake tr ibutary area f rom annual phosphorus load analyses. The percent reduction refers t o  the por t ion o f  po l lu tant  runof f  f rom urban or  

rural land--excluding pol lutants control led by m in imum practices--which can be contro l led by  the implementation o f  those practices. 

Groups o f  practices are presented here for  general analysis purposes only. N o t  al l  practices are applicable to, or  recommended for, al l  lake 
a n d  stream tr ibutary watersheds For costing purposes, construct ion erosion contro l  practices, publ ic  education programs, and material 

storage facilities and  runof f  contro l  are considered urban contro l  measures and  stream protect ion is considered a rural contro l  measure. 

The provision o f  bench terraces wou ld  exclude most basic conservation practices and  base-of-slope detention storage facilities 

Source: SEWRPC. 

Practices t o  Control 
Nonpoint Source Pol lut ion 

f rom Rural Areas 

Public education programs, fertil izer and 

pesticide management, critical area 
protect ion, crop residue management, 

chisel ti l lage, Pasture management, 

contour plowing, livestock waste 
contro l ,  construct ion erosion control 

Above, plus: Crop rotat ion, contour 
str ipcropptng, grassed waterways, 
diversions, w ind  erosion controls, 
terraces, stream protect ion 

Above, plus: Baseaf-slope detention 
storage 

Bench terracesd 

Level of 
~ o l l u t i o n ~  

Control 

Variable 

50 percent 

75 percent 

More than 75  percent 

Minimum urban nonpoint source control practices 
include public education programs; improved timing and 
efficiency of street sweeping, leaf collection, and catch 
basin cleaning; litter and pet waste control; proper use of 
fertilizers and pesticides; construction erosion controls; 
septic tank system management; critical areas protection; 
and industrial and commercial material storage facilities 
and runoff control. Those additional urban nonpoint 
source control measures included in the 50 percent 
reduction category include increased street sweeping, 
improved street maintenance and refuse collection and 
disposal, increased leaf and vegetable debris collection, 
increased catch basin cleaning, streambank protection, 
and the placement of vegetative buffer strips along 
streams and shorelines. Those additional urban nonpoint 

Practices t o  Control 
Nonpoint Source Pol lut ion 

f r o m  Urban Areas 

Public education programs, litter and pet 

waste contro l ,  restricted use of fertil izers 
and pesticides, construct ion erosion contro l ,  

septic tank system management, critical area 

area protect ion, improved t iming and 

efficiency of street sweeping, leaf 

col lect ion, and catch basin cleaning, 

and industrial and commercial material 

storage facilities and runoff control 

Above, plus: Increased street sweeping, 
improved street maintenance and refuse 
collection and disposal, increased catch 
basin cleaning, stream protect ion, in- 

creased leaf and vegetation debris col- 
lection and disposal 

Above, plus: A n  additional increase in street 
sweeping, use of onsite storm water Storage 

measures in residential areas, pa rk~ng  lot 
storm water runoff storage and treatment, 

use of urban storm water storage facilities 

Above, plus: Urban storm water treatment 

w i t h  physical-chemical and/or disinfection 

treatment measures 

source controls included in the 75 percent pollutant 
reduction category include a high level and frequency 

I 
of street sweeping, the installation of storm water storage 
facilities, and the installation of parking lot storm water 
storage and treatment facilities. The single practice iden- 1 
tified in the category of urban nonpoint source control 
that would result in a greater than 75  percent reduction 
in pollutant runoff is urban storm water treatment 
through the establishment of physical-chemical treatment 1 
and/or disinfection facilities a t  storm water outfalls. 

The minimum rural nonpoint source controls include 1 
fertilizer and pesticide management, critical area protec- I 

tion, crop residue management, conservation tillage, 
pasture management, contour plowing, and livestock I 



waste control. The additional rural nonpoint source 
control practices that are included in the 50 percent 
runoff reduction category include crop rotation, contour 
stripcropping, grassed waterways, diversions, wind 
erosion control, gradient terraces, streambank protection, 
and vegetative buffer strips along streams and shorelines. 
The single additional rural nonpoint source control 
practice included in the 75 percent runoff reduction 
category consists of base-of-slope detention-storage 
facilities. The single additional rural nonpoint source 
control practice included in the category that would 
result in more than a 75 percent reduction in runoff is 
the construction of bench terraces.25 

The foregoing groups of practices were used for analysis 
and costing purposes under the areawide water quality 
management planning program. The use of other prac- 
tices that may be identified as practical and cost-effective 
in local planning and plan implementation is, of course, 
not  precluded. I t  is recommended that the practices 
indicated as needed for nonpoint source pollutant control 
be refined by local level nonpoint source control prac- 
tices planning, which would be analogous to sewerage 
facilities planning for point source pollution abatement. 
This recommendation is deemed appropriate for two 
reasons. First, the systems level planning, which is the 
subject of this report, is specifically intended t o  serve 
as a point of departure for more detailed local planning. 26 

The design of nonpoint source pollution abatement 
practices should be a highly localized, detailed, and 
individualized effort, requiring, as i t  does, highly specific 
knowledge of the physical, managerial, social, and fiscal 
considerations which affect the landowners concerned. 
Second, the successful implementation of the areawide 
water quality management plan will require the active 
and dedicated efforts of the designated plan implemen- 
tation or management agencies if the necessary local 
support is t o  be developed. The local level land manage- 
ment practices planning may identify local water pollu- 
tion problems that have not been specifically addressed 
in the areawide plan, particularly problems relating to  
sediment and to  hazardous and toxic materials. The 
agencies recommended to  carry out such local planning 
will be set forth in the next chapter of this volume. 

25 ~ e n c h  terraces are gradient terraces with blind tile 
outlets, which provide a ponding area behind the benches. 

26 For a discussion of the distinction and relationship 
between the system planning, preliminary engineering, 
and final design phases of the public works deuelopment 
process, see SEWRPC Planning Report No. 26, A Com- 
prehensive Plan for the Menomonee River Watershed, 
Volume Two, Alternative Plans and Recommended Plan, 
pages 308 through 31 0. 

Recommended Aoolication of Nonwoint -. * 1 

Source Control Measures to  the Region 
The recommended application of the foregoing groups of 
nonpoint source pollution abatement measures to  the 
Region is graphically summarized on Map 8. Table 22 
identifies the recommended nonpoint source pollution 
abatement practices for the land areas directly tributary 
to  the streams in the Region, and Table 23 summarizes 
such practices for the areas directly tributary to the 
100 major lakes in the Region. These nonpoint source 
pollution abatement recommendations are based upon 
the alternative analyses described in Volume Two, 
Chapter IV of this report. 

As defined for the purposes of nonpoint source control 
planning, the land area proposed to  be urbanized by the 
year 2000 totals about 671 square miles. This estimated 
urban land area includes, in addition to all land uses 
defined as urban in the adopted regional land use plan, 
land defined as rural mining and quarry land and rural 
residential land in that adopted plan. In the adopted 
regional land use plan, the total year 2000 urban land 
is estimated at  about 635 square miles, such total exclud- 
ing by definition mining and quarry land and rural 
residential land. 

Minimum urban nonpoint source control practices, as 
identified in Table 21, are recommended to  be imple- 
mented throughout the entire urban area of the Region 
with only one exception. In the Milwaukee and Shore- 
wood combined sewer service area, the plan recommends 
no urban nonpoint source control if the deep tunnel 
conveyance, storage, and treatment alternative is selected, 
since storm water runoff would be treated. If the sewer 
separation alternative is selected, the local facilities 
planning effort in Milwaukee should determine the 
appropriate level of nonpoint source control required. 
As indicated in Table 24, minimum urban practices 
would be the only practices applied to  about 540 square 
miles of land, representing about 8 1  percent of the year 
2000 urban land area. About 22 square miles of urban 
land, or about 3 percent of the year 2000 urban land 
area, a e  within the Milwaukee combined sewer service 
area and therefore would not require nonpoint source 
pollution abatement if the conveyance, storage, and 
treatment alternative is selected. Additional urban 
nonpoint source controls designed t o  provide about 
a 50 percent reduction in pollutant runoff are recom- 
mended to be applied to the remaining 109 square miles 
of urban area. As shown on Map 8,  the areas requiring 
a high level of nonpoint source control lie largely in the 
Oak Creek and Root River watersheds, in the Barnes 
Creek subwatershed portion of the drainage area directly 
tributary to  Lake Michigan, and in the direct drainage 
areas tributary to  Pewaukee Lake, Big and Little Muskego 
Lakes, Denoon Lake, Waubeesee Lake, Wind Lake, and 
Hooker Lake. These additional urban nonpoint source 
pollution abatement measures are needed to  abate phos- 
phorus pollution, which stimulates excessive aquatic 
plant growth. Such measures are also required to reduce 
excessive ammonia-nitrogen concentrations in some areas, 
particularly in the Oak Creek watershed. 



Table 22 

RECOMMENDED NONPOINT SOURCE POLLUTION ABATEMENT PLAN ELEMENT 
FOR STREAMS I N  THE REGION: 2000 

Watershed 

. . . . . . . . . . . . . .  Des Plaines River 

Fox  River . . . . . . . . . . . . . . . . . .  
Kinnickinnic River . . . . . . . . . . . . .  
Menomonee River . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Milwaukee River 

Minor Streams 

Tributary t o  
Lake Michigan 

Barnes Creek . . . . . . . . . . . . . .  
Pike Creek . . . . . . . . . . . . . . .  
Sucker Creek . . . . . . . . . . . . . .  

Oak Creek. . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  Pike River 

Rock River . . . . . . . . . . . . . . . . .  
Root  River . . . . . . . . . . . . . . . . .  
Sau k Creek . . . . . . . . . . . . . . . . .  
Sheboygan River . . . . . . . . . . . . . .  
Direct Tributary 

Drainage Area t o  

Lake ~ i c h i g a n ~  . . . . . . . . . . . . . .  
Total 

Watershed 

Des Plaines River . . . .  
Fox River . . . . . . . .  
Kinnickinnic River . . .  
Menomonee River . . .  

Nonpoint Source 

Ammonia- 

Nitrogen 

- - 
. - 
- - 
X 
- - 

- - 
- - 
- - 
X 
- - 
- - 
- - 
- - 
- - 

- - 
- - 

Controla 

Fecal 

Coli form 

X 
X 
X 
X 
- - 

X 
X 
- - 
X 
X 
X 
X 
X 
- - 

- - 

- - 

- 
Biochemical 

Oxygen 
Demand 

x c' 
x d 
- - 
- - 
x d 

X 
- - 
- - 
- - 
x d 
x d 

x d 
- - 
- - 

- - 

- - 

Milwaukee River . . . .  - - 
Minor Streams 

Tributary to 
Lake Michigan 

Barnes Creek . . . .  - - 
Pike Creek . . . . .  - - 
Sucker Creek . . . .  - - 

Oak Creek . . . . . . . .  - - 
Pike River . . . . . . . .  - - 
Rock River . . . . . . .  - - 

. . . . . . .  Root River - - 
Sauk Creek . . . . . . .  - - 
Sheboygan River . . . .  - - 
Direct Tributary 

Drainage Area t o  
. . . .  Lake ~ i c h i ~ a n i  - - 

- 
pp 

Total - - - - - - - - - - 

Recommended Nonpoint Source 

Urban 

Other 

- - 
- - 

xe.f 
xf 
xf 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

- - 

- - 

Pollutants Requiring 

Phosphorus 

. - 
- - 
X 
X 
- - 

X 
- - 
- - 
X 
- - 
- - 
X 
. . 

- - 

- - 

- - 

Management practicesb 

Minimum 

Septic 
System 

Management 

X 
X 
- - 

Additional 

Livestock 
Waste 

Control 

X 
X 
- - 
X 
X 

- - 
- - 
X 
X 
X 
X 
X 
X 
X 

X --- 
- - 

Urban Land 
Practices 

(50 percent 
reduction) 

- - 
- . 
- . 

Minimum 

Conservation 
Practices 

(25 percent 
reduction) 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

- - 

Rural 

- - 

- - 
- - 
- - 
X 
- - 
- - 
x t' 
- - 
- - 

- - 

- - 

Construction 
Erosion 
Control 

X 
X 
X 

Urban Land 
Practices 

(75 percent 
reduction) 

- - 
- - 
- - 

Conservation 
Practices 

(50 percent 
reduction) 

- - 
- - 
- - 
- - 

- - 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

- - 

- - 

Urban Land 
Practices 

(25 percent 
reduction) 

X 
X 
xf 

- - 

Additional 

Conservation 
Practices 

(75 percent 
reduction) 

- - 
- - 
- - 
- - 



Table 22 (continued) 

NOTE: This table excludes the areas directly tributary to the 100 major lakes in the Region. Major lakes are located in the Des Plaines River, Fox River, 
Milwaukee River, and Rock River watersheds. 

a The identified pollutants that require nonpoint source control are based upon a generalized consideration of  the entire watershed. For each watershed 
certain areas may require a greater or lesser level of  control for a given pollutant than indicated in this table. 

The recommended practices were developed under the areawide water quality management planning program and were used for cost estimating pur- 
poses. Local planning activities are recommended to further refine the recommendation for specific practices. 

Costs are expressed in terms of  August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price lndex = 169. 1). The estimated costs 
do not include costs for the management of septic tank systems The proper maintenance and replacement of  septic tank systems are recommended to 
help improve the water quality of  the streams in southeastern Wisconsin. However, because septic tank systems management is an existing function nec- 
essary for the preservation of  public health and the maintenance of drinking water supplies, this cost is not included in the water quality management 
plan. The estimated expenditures for septic tank system management for the stream plan element include a capital cost over the period of  1975-2000 
of $25.3 million and an average annual operation and maintenance cost o f  $1.5rni11i0m 

Dissolved oxygen problems, which are estimated to exist in portions of  the Des Plaines, Fox, Milwaukee, Pike, Rock, and Root River watersheds, are 
caused by high oxygen demand from organic bottom deposits, benthic organisms, and algal respiration. These conditions are caused by existing and 
historical point source discharges, sewage flow relief devices, and nonpoint sources o f  pollutants. 

Watershed 

Des Plaines River . . . . . . . . . . . . . .  
Fox River . . . . . . . . . . . . . . . . . .  
Kinnickinnic River . . . . . . . . . . . . .  
Menornonee River. . . . . . . . . . . . . .  
Milwaukee River . . . . . . . . . . . . . .  
Minor Streams 

Tributary t o  
Lake Michigan 

Barnes Creek . . . . . . . . . . . . . .  
Pike Creek . . . . . . . . . . . . . . . .  
Sucker Creek . . . . . . . . . . . . . .  

Oak Creek . . . . . . . . . . . . . . . . . .  
Pike River . . . . . . . . . . . . . . . . . .  
Rock River. . . . . . . . . . . . . . . . . .  
Root River . . . . . . . . . . . . . . . . . .  
Sauk Creek. . . . . . . . . . . . . . . . . .  
Shebovgan River . . . . . . . . . . . . . .  
Direct Tributaw 

Drainage Area to  
Lake ~ichigani  . . . . . . . . . . . . . .  

Total 

SEWRPC Planning Report No. 32, A Comprehensive Plan for the Kinnickinnic River Watershed, documented that excessive levels of  toxic and hazard- 
ous materials exist in the Kinnickinnic River and its tributaries 

Water quality management recommendations for the portions o f  the Kinnickinnic River, Menomonee River, and Milwaukee River watersheds within 
the combined sewer service area of the City of Milwaukee and Village of Shorewood are also being considered under the local sewerage facilities plan- 
ning program being conducted by the Milwaukee Metropolitan Sewerage District. No nonpoint source control practices are assumed to be implemented 
in the combined sewer service area, since the plan assumes the provision of  a deep tunnel conveyance, storage, and treatment system through which 
storm water runoff would be treated. The specific nonpoint source controls recommended for those areas may be refined based upon the findings of 
that local facilities planning program. 

Measures are included to abate creosote pollution in the Little Menomonee River stream channel as recommended in SEWRPC Planning Report No. 
26, A Comprehensive Plan for the Menomonee River Watershed. 

Additional conservation practices to achieve a 50 percent reduction in rural land pollutant runoff are recommended only for the Root River Canal 
subwatershed of  the Root River watershed 

i 
The water quality o f  the direct tributary drainage area to Lake Michigan was not simulated under the areawide water quality management planning 
program. I t  was assumed that minimum nonpoint source controls would be sufficient to alleviate any significant water pollution problems that may 
exist in these areas. 

Source: SEWRPC. 

Estimated 

Total Capital 

CostC 

Average Annual Operation 

Urban 

$ 2,798,000 
18.1 31,000 
2,168,000 

18,627,000 
23,959,000 

1,622,000 
1,169,000 

272,000 
9,392,000 
6,543,000 

22,563,000 
14.1 84,000 

601,000 
246,000 

4,293,000 

$1 26,568,000 

1975-2000 

Total 

$ 228,000 
1,007,000 

148,000 
434,000 

1,003,000 

102,000 
38,000 
36,000 

542,000 
106,000 
888,000 

1,977,000 
105,000 
23,000 

65,000 

$6,702,000 

and 

Urban 

$ 30,000 
29 1,000 
145,000 
354,000 
435,000 

99,000 
36,000 

3,000 
51 7,000 

58,000 
197,000 

1,687,000 
1 1,000 
3,000 

25,000 

$3,891,000 

1975-2000 

Rural 

$ 1,217,000 
5,549,000 

- - 
352,000 

4,873,000 

- - 
- - 

342,000 
176,000 
94,000 

4,858,000 
1,748,000 

902,000 
134,000 

376,000 

$20,621,000 

Maintenance: 

Rural 

$ 198,000 
71 6,000 

3.000 
80.000 

568,000 

3,000 
2,000 

33,000 
25,000 
48,000 

691,000 
290,000 

94,000 
20,000 

40,000 

$2,811,000 

Total 

$ 4,015,000 
23,680,000 

2,168,000 
18,979,000 
28,832,000 

1,622.000 
1,169,000 

61 4,000 
9,568,000 
6,637,000 

27,421,000 
15,932,000 

1,503,000 
380,000 

4,669,000 

$147,189,000 



Table 23 

RECOMMENDED NONPOINT SOURCE POLLUTION ABATEMENT PLAN ELEMENT 
FOR MAJOR LAKES IN THE REGION: 2000 

Lake Name 
(by watershed) 
- 

Recommended Nonpoint Source Management Practicesa 

Des Plaines River 

Estimated ~ o r t b  

Benet-Shangr~la . . . . . . . . . . . . . . .  
George . . . . . . . . . . . . . . . . . . . .  
Hooker . . . . . . . . . . . . . . . . . . .  
Paddock . . . . . . . . . . . . . . . . . . .  

Subtotal 

Fox River 
Army . . . . . . . . . . . . . . . . . . . .  
BenedictITombeau . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  Beulah 
Big Muskego . . . . . . . . . . . . . . . .  
Bohner . . . . . . . . . . . . . . . . . . .  
Booth . . . . . . . . . . . . . . . . . . . .  
Browns . . . . . . . . . . . . . . . . . . .  
Camp . . . . . . . . . . . . . . . . . . . .  
Center . . . . . . . . . . . . . . . . . . . .  
como . . . . . . . . . . . . . . . . . . . .  
Cross . . . . . . . . . . . . . . . . . . . . .  
Denoon . . . . . . . . . . . . . . . . . . .  
Dyer . . . . . . . . . . . . . . . . . . . . .  
Eagle . . . . . . . . . . . . . . . . . . . . .  
Eagle Spring . . . . . . . . . . . . . . . .  
Echo . . . . . . . . . . . . . . . . . . . . .  
Elizabeth . . . . . . . . . . . . . . . . . .  
Geneva . . . . . . . . . . . . . . . . . . .  
Kee Nong Go Mong . . . . . . . . . . . .  
Lauderdale Lakes . . . . . . . . . . . . .  
Lilly . . . . . . . . . . . . . . . . . . . . .  
Little Murkego . . . . . . . . . . . . . . .  
Long . . . . . . . . . . . . . . . . . . . . .  
Lulu . . . . . . . . . . . . . . . . . . . . .  
Marie . . . . . . . . . . . . . . . . . . . .  
North (Walworth County) . . . . . . . .  
Pel1 . . . . . . . . .  , . . . . . . . . . . . .  
Peters . . . . . . . . . . . . . . . . . . . .  
Peweu kee . . . . . . . . . . . . . . . . . .  
Pleasant . . . . . . . . . . . . . . . . . . .  
Potter . . . . . . . . . . . . . . . . . . . .  
Powers . . . . . . . . . . . . . . . . . . . .  
Savlesville Millpond . . . . . . . . . . . .  
Silver Lake (Kenoshs County) . . . . . .  
Sllver Lake (Walworth County) . . . . .  
Spring . . . . . . . . . . . . . . . . . . . .  
Upper and Lower Phantom . . . . . . . .  
VOItZ . . . . . . . . . . . . . . . . . . . .  
Wandawega . . . . . . . . . . . . . . . . .  
Waterford Impoundment (Buena Lakel . 
Waubeessee . . . . . . . . . . . . . . . . .  
Wind . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

Milwaukee River 
Barton Pond . . . . . . . . . . . . . . . .  
Big Cedar . . . . . . . . . . . . . . . . . .  
Green . . . . . . . . . . . . . . . . . . . .  
Little Cedar . . . . . . . . . . . . . . . . .  
LUWS . . . . . . . . . . . . . . . . . . . .  
Mud . . . . . . . . . . . . . . . . . . . . .  
Silver . . . . . . . . . . . . . . . . . . . . .  
Smith . . . . . . . . . . . . . . . . . . . .  
Spring . . . . . . . . . . . . . . . . . . . .  
Twelve . . . . . . . . . . . . . . . . . . . .  
Wallace . . . . . . . . . . . . . . . . . . .  
West Bend . . . . . . . . . . . . . . . . . .  

Subtotal 

Urban 

Total 
Capital 

1975-2000 

Rural 

Average 
Annual 

Operation and 
Maintenance 
1975-2000 
. 

X 
X 
X 
X 

. . 

X 
X 
X 
X 
X 
X 
. . 
x 
x 
X 
. . 
X 
x 
x 
X 
X 
X 
X 
X 
X 
X 
X 
x 
X 
. . 
X 
x 
x 
x 
x 
. . 
x 
X 
X 
X 
x 
. . 
. . 
X 
X 
X 
X 

.. 

. . 
X 
X 
X 
X 
X 
X 
x 
.. 
X I 

X 
.. 
. . 

Minimum 

Septic 
System 

Management 

Additional Minimum 

X 
X 
X 
X 

. . 

.. 

. . 

. . 
X 
. . 

. . 

X 
x 
x 
. . 
x 
X 
. . 
X 
. . 
X 
X 
X 
X 
. . 

. . 
X 
. . 

. . 
X 
. . 
. . 

. . 
x 
. . 
x 
. . 
X 
X 
. . 
x 
X 
X 
. . 
X 
X 
X 

. . 

x 
. . 
. . 
. . 

. . 

.. 

. . 

. . 

. . 
X 
X 

. . 

Urban Land 
Practices 

(50 percent 
reduction) 

Livestock 
Waste 

Control 

Additional 

Construction 
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$ 143.000 
452, 000 
338.000 

12.000 

945. 000 

$ 18.000 
69.000 
15. 000 

5.71 5.000 
6. 000 

103 
93.000 

882.000 
1.301.000 

5. 000 
148.000 
91 2. 000 

20. 000 
1.279. 000 

722. 000 
1.260. 000 
1.1 70. 000 
1.515. 000 

61. 000 
36.000 

100 
4,038.000 

44.000 
188.000 
859. 000 
209. 000 

5. 000 
6. 000 

8.032.000 
200 

370. 000 
16. 000 

1.167. 000 
451. 000 

100 
386. 000 

1.656. 000 
203.000 

100 
2.200.000 

386.000 
4.389.000 

$35.409.000 

$ 786. OW 
51. 000 

100 
10. 000 

100 
52. 000 
4. 000 

14. 000 
100 

20.000 
416. 000 
462. 000 

$ 1.815. 000 

$ 2, 000 
8, 000 

16, 000 
1.000 

27. 000 

$ 2. 000 
9.003 
8. 000 

184. 000 
2.000 

300 
1.000 

10.000 
29.000 

6. 000 
2. 000 

20.000 
4. 000 

15.000 
66.000 
18. 000 
16. 000 
37. 000 

3.000 
9. 000 

300 
118. 000 

6. 000 
31. 000 
9.000 

31. 000 
2.000 
2.000 

248. 000 
2. 000 
3.000 
4. 000 

45. 000 
8. 000 
1. 000 
8. 000 

47. 000 
2. 000 
1.000 

41.000 
8. 000 

162.000 

$ 967. 000 

$ 7. 000 
11.000 

1.000 
3. 000 
1.000 
9.000 
1. 000 
2. 000 

200 
2. 000 
4.000 
4.000 

$ 45.000 



Table 23 (continued) 

a The recommended practices were developed under the areawide water quality management planning program and were used for cost estimating purposes. Local planning activities are recommended 
to further refine the recommendations for specific practices. 

Lake Name 
(by watershed) 

Costs are expressed in terms of August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price lndex = 163 11. The estimated costs do not  include costs for the management o f  
septic tank systems The proper maintenance and replacement o f  septic tank systems are recommended to help improve the water quality of lakes i n  southeastern Wisconsin. However, because septic 
tank systems management is an existing function necessary for the preservation o f  public health and the maintenance o f  drinking water supplies, this cost is not included i n  the water quality manage- 
ment plan. The estimated expenditures for septic tank system management for the lakes plan element include capital cost over the period o f  1975-2000 o f  $1 16.6 million dollars and an average 
annual operation andmaintenance cost o f  $1.4 million dollar% 

Source: SEWRPC. 

Rural land uses--croplands, pasture lands, woodlands, and 
other open lands--are expected to occupy about 1,736 
square miles of land within the Region in the year 2 0 0 0 . ~ ~  
Minimum rural nonpoint source pollution abatement 
practices are recommended to  be carried out throughout 
this rural area. Such practices would be the only practices 
applied t o  about 1,560 of the 1,736 square miles. In 
addition, rural nonpoint source pollution abatement 

27 The 1,736 square miles of rural agricultural land and 
the 671 square miles o f  urban land total 2,407 square 
miles. The remaining area o f  the Region-282 square 
m i l e s i s  comprised o f  water and wetlands. 

Recommended Nonpoint Source Management Practicere 

Rock River 
Ashippun . . . . . . . . . . . . . . . . . .  X . . X . . . . . . X . . - -  $ 100 $ 1.000 

measures designed to achieve an approximate 50 percent 

Estimated costb 

Bark . . . . . . . . . . . . . . . . . . . . .  
Beaver . . . . . . . . . . . . . . . . . . . .  
Comus . . . . . . . . . . . . . . . . . . . .  
Cravath . . . . . . . . . . . . . . . . . . .  
Crooked . . . . . . . . . . . . . . . . . . .  
Delawn . . . . . . . . . . . . . . . . . . .  
Druid . . . . . . . . . . . . . . . . . . . .  
Five . . . . . . . . . . . . . . . . . . . . .  
Fowler . . . . . . . . . . . . . . . . . . . .  
Friess . . . . . . . . . . . . . . . . . . . .  
Golden . . . . . . . . . . . . . . . . . . .  
Hunters . . . . . . . . . . . . . . . . . . .  
Keesus . . . . . . . . . . . . . . . . . . . .  
La Belle . . . . . . . . . . . . . . . . . . .  
La Grange . . . . . . . . . . . . . . . . . .  
Loraine . . . . . . . . . . . . . . . . . . .  
Lower Genesee . . . . . . . . . . . . . .  
Lower Nashotan . . . . . . . . . . . . . .  
Lower Nemahbin . . . . . . . . . . . . . .  
Middle Genesee . . . . . . . . . . . . . . .  
Moose . . . . . . . . . . . . . . . . . . . .  
Nagawicka . . . . . . . . . . . . . . . . .  
North . . . . . . . . . . . . . . . . . . . .  
Omnomowoc . . . . . . . . . . . . . . . .  
Okauchee . . . . . . . . . . . . . . . . . .  
Pike . . . . . . . . . . . . . . . . . . . . .  
Pine . . . . . . . . . . . . . . . . . . . . .  
Pretty . . . . . . . . . . . . . . . . . . . .  
Rice . . . . . . . . . . . . . . . . . . . . .  
School Section . . . . . . . . . . . . . . .  
Silver . . . . . . . . . . . . . . . . . . . .  
Trip0 . . . . . . . . . . . . . . . . . . . .  
Turtle . . . . . . . . . . . . . . . . . . . .  
Upper Nashotah . . . . . . . . . . . . . .  
Upper Nemahbin . . . . . . . . . . . . . .  
Waerville . . . . . . . . . . . . . . . . . .  
Whitewater . . . . . . . . . . . . . . . . .  

Subtotal 

Total 

reduction in runoff are recommended to be applied to  
about 118 square miles of rural land. As shown on Map 8, 
this land is located largely in the Root River Canal 
drainage area within the Root River watershed and, 
to  a lesser extent, in the Oak Creek watershed. In 
addition, such relatively intensive rural nonpoint source 
pollution control practices are recommended to be 

Urban 

Total 
Capital 

1975-2000 

applied in the direct drainage areas tributary to  George 
Lake, Benedict/Tombeau Lake, Waubeesee Lake, Long 
Lake, Dyer Lake, Pel1 Lake, North Lake (Walworth 
County), Lulu Lake, and the Saylesville Mill Pond. 
Finally, additional rural nonpoint source pollution abate- 
ment measures designed to achieve about a 75 percent 

Rural 

Average 
Annual 

Operation and 
Maintenance 
1975-2000 
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321,000 
933,000 

15.000 
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1,193,000 
1.000 

68,000 
200 

813,000 
19.000 

100 
2.000 

60,000 
2,838.000 

12.000 
100 

$ 100 
647,000 

100 
693,000 

2,312,000 
1,029.000 

878.000 
1,877,000 

41.000 
1.017.000 
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4.000 

100 
1,636,000 

319,000 
77,000 
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17,000 
39,000 

$19,023,000 

$57,192,000 

35.000 
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33.000 
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1.000 
2.000 
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$ 300 
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1 . m  
6,000 
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9,000 
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10.000 
200 

1.000 
200 

14,000 
3,000 
5,000 
7.000 

15,000 
3.000 
8.000 

$ 306,000 

, $1,345.000 , 



Map 8 

RECOMMENDED NONPOINT SOURCE POLLUTION ABATEMENT PLAN ELEMENT IN  THE REGION: 2000 

Mlnlmum u r b n  and rum1 nonpint sourns control o r a e t i ~ s .  designd to pmvids a b u t  s 26 prcent mduction in ths~ollu?.nUmntlinsd inrunott.m r0eomnund.d I O M  im~lemenmthrougDout the 
.mim "rb.0 and rural em. 0' lh. Rapion. Th. only axmcion is in the combinsd rsmr aawiw *ma in MilwsUkes end Shonwmd. when no urban nonpoint sours ro""0ll would b8 oxo.Nd lo b. 
mquimd if N deep tunnel eonwanee. smnm. and treatment altsmatiw i8 rsloslsd tor eliminating mmbinsd saws, werflowpollutant dirshmses. If the swr aeplrafion almrnativs is alcmd. then th. 
IOU, i r i l lxv  p~annlnp .mdy should d ~ m i n s  ms appropriaw ~snl of nonpoint l o u m  control q u i d .  ~ d i t i o n a l  nonooint soum m t r o l ~  d.~iontd f0omvideebgute50l~mnt duotion in pollutants 
mnw,n.d in runoff am mmmmsnd.d to M -lied to s tot., ol 109 wuan mi,.. .f urMn e m  and*", ,,sgw,* milno, ."..I ,and. In .dditiO", rvnl "onpol", ,oum pollution .M.menc rnuvms 
desi~ndd m achisnan aproximm 7 6 ~ e m n l  nduction in noliutantl mnmind in runoff an mmmmendad to D. 8pNi.d mmbgu1S muem milnof rural land. 

Sourn: SEWRPf 

76 



Table 24 

AREAL EXTENT OF THE APPLICATION OF RECOMMENDED NONPOINT SOURCE CONTROL MEASURES TO 
URBAN AND RURAL AREAS OF THE REGION BY WATERSHED: 2000 

a Excludes water and  wet land areas tota l ing 282 square miles i n  areal extent. 

I n  the Mi lwaukee combined sewer area, the plan assumes n o  urban nonpo in t  sourcecontro l  i f  the deep tunnel  conveyance, storage, and  t reatment alternative 
is  selected, since s to rm water runof f  w o u l d  b e  treated. I f  the sewer separation alternative is selected, the results o f  the local facilities planning e f fo r t  in  Mi lwau- 
kee should be ut i l ized t o  determine the appropriate level o f  nonpo in t  source con t ro l  required. 

Watershed 

Des Plaines River . . . 
Fox River . . . . . . . 
Kinnick innic River . . 
Menomonee River . . 
Milwaukee River . . . 
Minor Streams Tr ibu ta ry  
t o  Lake Michigan 

Barnes Creek . . . . 
Pike Creek . . . . . 
Sucker Creek . . . . 

Oak Creek . . . . . . . 
Pike River . . . . . . . 
Rock River . . . . . . 
Root  River . . . . . . 
Sauk Creek . . . . . . 
Sheboygan River . . . 
Direct T r ibu ta ry  

Drainage Area t o  
Lake Michigan . . . 

Total  

Source: SEWRPC. 

reduction in runoff are recommended to  be applied in preliminary engineering study of the combined sewer 
the direct drainage areas tributary to Lake Twelve, Bark overflow problem are approved by the agencies 
Lake, Pewaukee Lake, Big and Little Muskego Lakes, concerned, those recommendations-which may include 
Eagle Spring Lake, Denoon Lake, Center Lake, Wind dredging and disposal of bottom sediments-will likely be 
Lake, and Hooker Lake. Together, these rural land areas incorporated into the areawide water quality manage- 
total about 58 square miles. ment plan. 

In addition to  the foregoing recommendations, it is 
recommended that the creosote pollution of the bottom 
deposits in that portion of the Little Menomonee River in 
Milwaukee County be abated through the excavation 
of a new channel and filling of the existing channel, as 
recommended in the comprehensive plan for the 
Menomonee River watershed adopted by the Commission 
on January 20, 1977. It  should also be noted that the 
combined sewer overflow abatement study now being 
conducted in the Milwaukee area by the Milwaukee 
Metropolitan Sewerage District and discussed earlier 
in this chapter may result in recommendations for 
abating pollution caused by the bottom deposits in the 
estuary portions of the Kinnickinnic, Milwaukee, and 
Menomonee Rivers. When the recommendations of the 

Areal Extent  of Recommended Nonpoint  

Analyses conducted under the areawide water quality 
management program identified instream dissolved 
oxygen problems in portions of the Des Plaines, Fox, 
Milwaukee, Pike, Rock, and Root River watersheds. 
These problems are believed to be generally caused by 
oxygen demand from organic bottom deposits, benthic 
organisms, and algal respiration. These conditions are in 
turn believed to have been caused by existing and historic 
point and nonpoint source pollution discharges. It is 
assumed that over time the foregoing recommendations 
for nonpoint source pollution abatement, together 
with the previously described recommendations for 
the abatement of pollution from point sources, will 
result in the satisfactory control of the oxygen demand 
from these sources without deposit removal. This initial 

Source Pol lut ion Abatement Measures 

No Nonpoint  
Pol lut ion 

Abatement 
~ e a s u r e s ~  Total  

Square 
Miles 

105.2 
642.9 

1.3 
46.8 

259.8 

1.5 
1 .3 
9.5 
7.7 

32.2 
438.7 
126.6 
29.7 
9.6 

23.2 

1.736.0 

Square 
Miles 

- - 
- . 
3.9 
8.4 
8.8 

. - 
- - 
- - 
- - 
- - 
. - 
. . 
- - 
- - 

1.3 

22.4 

Total  

Square 
Miles 

16.2 
172.0 
24.0 
84.4 

120.6 

2.9 
6.2 
0.8 

18.5 
17.2 
95.9 
60.7 
3.9 
0.8 

47.1 

671.2 

Percent 
o f  Total  

. . 

. . 

16.3 
10.0 
7.3 

- - 
. . 
. - 
- - 
. . 
- -  
. - 
. . 
- - 

2.8 

3.3 

Additional Land 
Management 

Practices 
(75 percent 
reduct ion)  

M in imum Land 
Management 

Practices 
(25 percent 

Urban Landa 

Min imum Land 
Management 

Practices 
(25 percent 
reduct ion)  

Rural Landa 

Addit ional Land 
Management 

Practices 
(50 percent 

Square 
Miles 

1.2 
52.5 
. - 
. . 

0.3 

. - 
-. 
- - 
- -  
-. 

4.0 
- -  
- - 
-. 

-. 

58.0 

Square 
Miles 

101.6 
540.0 

1.3 
46.8 

259.5 

1.5 
1.3 
9.5 

- -  
32.2 

434.7 
68.8 
29.7 
9.6 

23.2 

1,559.7 

Square 
Miles 

15.6 
146.0 
20.1 
76.0 

111.8 

- .  
6.2 
0.8 
. . 
17.2 
95.9 
- - 
3.9 
0.8 

45.8 

540.1 

Additional Land 
Management 

Practices 
(50 percent 
reduct ion)  

Square 
Miles 

2.4 
50.4 
- -  
- -  
- - 

- -  
- -  
- - 
7.7 

- -  
- - 

57.8 
- -  
- -  

- - 

118.3 

Percent 
o f  Total  

1.1 

8.2 
- . 
- - 

0.1 

. - 
- . 
- - 
- - 
- - 

0.9 
- - 
- - 
- . 

- . 

3.3 

reduct ion)  

Percent 
of Total  

96.6 
84.0 

100.0 
100.0 
99.9 

100.0 
100.0 
100.0 
. . 

100.0 
99.1 
54.3 

100.0 
100.0 

100.0 

89.9 

Percent 
o f  Total  

96.2 
84.9 
83.7 
90.0 
92.7 

. - 
100.0 
100.0 
-. 

100.0 
100.0 
. - 

100.0 
100.0 

97.2 

80.5 

Square 
Miles 

0.6 
26.0 
- - 
- - 
- - 

2.9 
- -  
- - 
18.5 
- - 
- - 
60.7 
- - 

- -  

- - 

108.7 

reduct ion)  

Percent 
o f  Total  

2.3 
7.8 
. . 
. . 
- - 

. . 
-. 
- - 

100.0 
. . 

. . 
45.7 
-. 
. . 

-. 

6.8 

Percent 
of Total  

3.8 
15.1 

- 
-. 
- - 

100.0 
. . 
. - 

100,O 
-. 
-. 

100.0 
-. 
. . 

. . 

16.2 



conclusion should, however, be reevaluated after the 
related point and nonpoint source abatement programs 
have been implemented. 

An unusually high level of reduction in nonpoint source 
loading will be needed to achieve water use objectives and 
supporting water quality standards for Oak Creek. This 
need is attributed to  existing loadings of phosphorus 
and ammonia-nitrogen from malfunctioning septic tank 
systems and unknown sanitary sewer system flow relief 
devices, conditions not specifically simulated but 
indirectly manifested in the nonpoint source loadings 
through the model calibration process. It is believed that 
the practices needed to achieve a 50 percent reduction in 
surface water pollution from both urban and rural lands 
in the Oak Creek watershed, together with the elimina- 
tion of any malfunctioning septic tank systems through 
the provision of public sanitary sewer services and the 
elimination of all sanitary sewer system flow relief 
devices, should result in the achievement of the water use 
objectives in this watershed. 

The nonpoint source pollution abatement plan element 
recommends that only minimum urban and rural 
nonpoint source pollution abatement practices be applied 
in the Menomonee River watershed. This recommenda- 
tion is based on the results of analyses that indicate that 
the phosphorus standard for recreational use probably 
cannot be achieved in the Menomonee River watershed 
even at high levels of nonpoint source control. The 
heavily urbanized and industrialized character of this 
watershed together with the channelized nature of much 
of the stream network make it impractical to  seek to 
achieve the phosphorus standard. 

For the Root River Canal portion of the Root River 
watershed, analyses indicated that the very high existing 
and historic pollutant loadings make it highly unlikely 
that the national goal of "fishable and swimmable" 
waters can be met even with greatly reduced pollutant 
loadings to that stream system. As noted above, however, 
the plan recommendations do include for the Root River 
Canal portion of the watershed more than the minimum 
rural i d  urban nonpoint source controls. An approxi- 
mate 50 percent reduction in nonpoint source pollutant 
runoff is considered essential to improving water quality 
conditions in that portion of the Root River watershed 
downstream from the confluence of the Root River Canal 
with the North Branch of the Root River in the City of 
Franklin. This level of pollutant runoff control in the 
Canal area will not only contribute toward achievement 
of improved water quality conditions downstream of the 
confluence with the North Branch, but will provide water 
quality in the canals which will permit a limited fishery 
and limited recreational use within the Canal itself. More- 
over, upon construction of the proposed Oakwood 
Reservoir, the nonpoint controls will serve to improve the 
lake water quality. 

It should be noted that the water quality of Lake 
Michigan was not analyzed under the areawide water 
quality management planning program. I t  was assumed, 
however, on the basis of the findings and recommenda- 
tions of other studies, including the findings and 

recommendations of the International Joint Commis- 
sion's Reference Group Study of Pollution From Land 
Use Activities (PLUARG), that a minimum level of urban 
and rural nonpoint source control would be sufficient for 
the area directly tributary to that ~ a k e . ' ~  Refinements 
and reconsideration of this recommendation may be 
appropriate, depending upon the results of the study - -  - . - 

~ r o ~ o s e d  in the SEWRPC Lake Michigan E s t u m  and 

In addition, i t  should be noted that the estuary reaches of 
streams that discharge to  Lake Michigan were not directly 
addressed under the areawide water quality management 
plan, because they require an evaluation of the complex 
effects of Lake Michigan on these reaches. The Commis- 
sion has proposed the conduct of a study designed to 
address this problem?g ~ecause  the estuary drainage areas 
are limited in size, it is recommended that the nonpoint 
source pollution abatement measures required for the 
areas immediately upstream of the estuary drainage areas 
be initially undertaken within those drainage areas. 

It is important to recognize that a relatively high level 
of pollution control can be achieved by controlling 
pollutant contributions from livestock, construction 
activities, and septic tank systems. The control of these 
pollution sources, which is recommended for the entire 
Region under the category of minimum nonpoint source 
controls, should, when combined with the recommended 
point source abatement measures, sufficiently reduce 
pollution in many areas of the Region to meet the 
established water use objectives. 

The nonpoint source pollution control practices 
described above and directed principally to  the control of 
biochemical oxygen demand, phosphorus, ammonia- 
nitrogen, and fecal coliform organisms are expected to 
result in the control of other pollutants as well; most 
notably, sediment and forms of nitrogen other than 
ammonia. The contribution of sediment loading to the 
streams in the Region has been estimated in Chapter V of 
SEWRPC Technical Revort No. 21. Sources of Pollution 
in Southeastern Wisconsin: 1975. It was estimated in 
that report that approximately 45 percent of the sedi- 
ment discharged to the streams of the Region is con- 

28 I t  was reported in the International Joint Commission 
report, Environmental Management Strategy for the 
Great Lakes. Julv 1978. that Lake Michigan is expected > " - 
to meet target phosphorus loads with the implementation 
of point source controls only. However, localized coastal 
pollution problems are expected to require nonpoint 
source control in some areas. 

2 9 ~ e e  SEWRPC's Lake Michigan Estuary and Direct 
Drainage Area Subwatersheds Planning Program 
Prospectus, September 1978. Additionally, a study is 
wresentlv bein2 conducted by the Milwaukee Metropoli- - 
tan Sewerage District in cooperation with the University 
of Wisconsin to evaluate water quality conditions of the 
Milwaukee harbor estuary area. 



tributed by agricultural lands, with about 35  percent 
coming from construction areas, and the remaining 
20 percent from other land uses. The nonpoint source 
control practices recommended herein are expected to  
reduce the sediment contribution to  the streams by more 
than 50 percent. Significant reductions in the pollutant 
loadings of toxic and hazardous substances, including 
agricultural- or industrial-related chemicals, are also 
expected to be achieved by the plan recommendations. 
However, further study of the toxic and hazardous 
substances pollution problem is necessary to  define the 
levels of reduction that would ensure achievement of the 
water use objectives and supporting standards. 

Reduction of Atmospheric Sources of Pollution 
Air quality both affects and is affected by water quality 
conditions and control actions. Air quality control 
programs currently address particulate matter, sulfur 
oxides, carbon monoxide, nitrogen oxides, photo- 
chemical oxidants, and hydrocarbons, which can affect 
ozone levels. Atmospheric fallout and precipitation 
washout may have an effect on water quality as a source 
of biochemical oxygen demand, nitrogen, and phos- 
phorus in natural waters. Similarly, nitrogen dioxide can 
be provided to  the natural waterways from atmospheric 
sources. Such sources of water pollution were found to 
be of little practical importance for the attainment of 
water quality objectives except in isolated cases. 
However, pollutants from the atmosphere do enter the 
Region's surface waters, and a cleaner atmosphere would 
result in less direct atmospheric deposition and improved 
water quality. I t  is, therefore, recommended that efforts 
to improve air quality be supported by the agencies 
designated to  implement the areawide water quality 
management plan. Particularly for inland lake manage- 
ment, it is recommended that the recommendations of 
the regional air quality maintenance plan for suspended 
particulate matter be considered and implemented 
as a means of reducing nonpoint pollution from 
atmospheric washout and fallout. 

Major Lake Considerations: The foregoing recommenda- 
tions for nonpoint source pollution abatement include 
the direct tributary drainage areas to  the 100 major lakes 
within the Region-lakes which have surface areas greater 
than 50 acres. More specific recommendations for each 
lake are set forth in Table 23. Because most of the known 
lake water quality problems in the Region are related to  
excessive aquatic plant growth, the nonpoint source 
control recommendations concern primarily the need to  
control phosphorus contributions t o  the lakes. Since 
phosphorus is believed to  be the limiting plant nutrient in 
most of the Region's waters, plant growth can best be 
controlled through the control of phosphorus levels. 

Much of the phosphorus entering lakes through nonpoint 
sources, particularly from failing septic tank systems, 
livestock operations, and construction sites, can be 
controlled through the application of the nonpoint 
source control practices identified in Table 20. The 
estimated costs of nonpoint source controls are presented 
in Table 23. These costs include all practices recom- 

mended for the direct tributary drainage area of each 
lake, but do  not include costs for measures designed to  
reduce pollutant loads to  major streams that discharge to  
the lake. 

Implementation of the recommended control measures 
will probably not  reduce phosphorus loads t o  levels 
required for full recreational use in the following lakes: 
Buena, Echo, and Kee Nong Go Mong Lakes in the Fox 
River watershed; Crooked Lake in the Rock River water- 
shed, and Mud Lake in the Milwaukee River watershed. 
The analyses indicate that the excessive phosphorus loads 
to  these lakes cannot be sufficiently reduced by currently 
available, economically practical techniques t o  achieve all 
of the desired water use objectives. Implementation of 
the recommended controls in these lakes is expected 
to  reduce the phosphorus-related problems and retard 
aquatic plant growth, but the resultant improvement in 
lake quality is not  expected to  be sufficient to  achieve 
the desired goal. These lakes, therefore, must be limited 
to  a less than full recreational use objective. 

Even in lakes where the desired reduction in phosphorus 
loadings can be achieved, the sediments that have been 
deposited on the lake bottoms may continue to  provide 
a suitable bottom substrate and nutrient source for 
excessive macrophyte growth in some local areas, and 
may under certain conditions release nutrients to  the 
water body. If such a problem is confirmed through more 
detailed study, the application of lake restoration or 
rehabilitation procedures, in addition to  the recom- 
mended point and nonpoint source controls, should be 
considered. Possible rehabilitation measures for each 
lake were identified in Appendix C in Volume Two. 
Lake rehabilitation measures should not  be imple- 
mented, however, until detailed local studies have been 
conducted to determine the need for and applicability 
of the measures and the specific means of achieving the 
recommended levels of nutrient input reductions. 

SLUDGE MANAGEMENT PLAN ELEMENT 

The preparation of a wastewater sludge management plan 
was an important part of the areawide water quality 
management planning program. The major findings and 
recommendations of the wastewater sludge management 
planning effort have been set forth in SEWRPC Planning 
k e D o r t ~ o .  29. A Re*onal Wastewater Sludge ~ a n a e ~ -  
mcnt Plan for Southeastern \Visconsin. The sludge 
mrulagcmcnt plan was formally adopted by the Commis- 
sion on September 14, 1978, as an element of the 
areawide wastewater management plan for southeastern 
Wisconsin. For the purposes of that report, the estimates 
of sludge quantities to  be managed were derived from 
a preliminary point source pollution abatement plan. The 
final point source pollution abatement plan described 
earlier in this chapter differs in some respects from the 
preliminary plan, particularly in regard to  the levels of 
phosphorus removal required at  selected public sewage 
treatment plants and the recommendations for land 
disposal of sewage effluent in lieu of the provision of 
advanced treatment a t  other public treatment plants. This 



section of the chapter summarizes the recommendations 
previously set forth in SEWRPC Planning Report No. 29, 
adjusting them as necessary to reflect the more refined 
estimates of sludge quantities derived from the final point 
source element recommendations set forth in this 
chapter. In addition, these adjusted recommendations 
reflect the completion of the initial sludge management 
component of the sewerage facilities plan under prepara- 
tion by the Milwaukee Metropolitan Sewerage ~ i s t r i c t . ~ '  

Conceptual Framework for Sludge Management Planning 
Sludges are a natural and unavoidable by-product of - - 
liquid waste treatment. Increases in the quantity and 
changes in the chemical and physical characteristics 
of wastewater sludges can be expected, since implementa- 
tion of water quality management plans results in higher 
volumes of wastes treated, changed wastewater charac- 
teristics, and higher levels of treatment. For example, 
primary treatment of municipal wastewaters typically 
produces 2,500 to 3,000 gallons of sludge, with a dry 
solids content of 2 to 6 percent per million gallons 
of wastewater treated. Five to eight times as much sludge 
volume, with a dry solids content of 1 to 3 percent, 
may result when secondary treatment is used. Use of 
chemicals for phosphorus removal-an advanced level 
of waste treatment-may add as much as 50 percent 
more to this amount and result in a total as high as 
33,000 gallons of sludge per million gallons of waste- 
water treated. 

Sludge-handling and disposal costs can represent a signi- 
ficant portion of the total cost of wastewater treatment. 
For example, the capital, operation, and maintenance 
costs of providing secondary treatment for 1 0  million 
gallons per day (mgd) of municipal wastewater may be 
20 to 25 cents per 1,000 gallons of wastewater treated, 
while the cost of treating and disposing of the resultant 
sludges may be 5 to 10  cents per 1,000 gallons of waste- 
water treated. Proper management of sludges is important 
to ensure that the pollutants contained in the sludges 
do not return to waterways in runoff from agricultural 
lands or as leachate from landfills to pollute surface or 
groundwater. Thus, the identification of cost-effective, 
environmentally acceptable, and technically feasible 
means of wastewater sludge management is an important 
consideration in any areawide water quality management 
planning effort. 

The regional wastewater sludge management planning 
effort was based upon seven basic principles: 

1. Sludge should be treated as a resource which, 
with proper management and control, can provide 
a valuable energy source, a valuable nutrient 
supplement, or a soil conditioner. 

30 See Milwaukee Metrowolitan Sewerage District. Total - 
Solids Management Program, Volumes 1 through 4 ,  
September 15, 1978. 

2. Sludge management system planning must be 
regional in scope, recognizing, however, as 
necessary subregional planning areas related to 
existing systems, potential management agencies, 
natural watershed boundaries, and urban concen- 
trations with welldeveloped sewerage systems 
and related sludge-handling systems. 

3. Sludge management system planning must be 
compatible with land use planning. 

4. Land use, wastewater treatment facility, and 
sludge management planning must recognize the 
existence of a limited natural resource base to  
which rural and urban development must be 
adjusted to  ensure the continuation of a pleasant 
and habitable environment. 

5. Sludge management systems must have a mini- 
mum negative environmental impact and assist 
in attaining areawide land use, air quality, and 
water quality objectives. Accordingly, harmful 
constituents such as heavy metals and other 
toxic substances should be carefully monitored 
and controlled. 

6. Sludge management facilities must be planned as 
integrated systems, or coordinated subsystems, 
with the capacity of each facility in the total 
system or subsystem carefully adjusted to present 
and probable future sludge loadings. 

7. Primary emphasis should be placed on in-Region 
solutions to  sludge management system develop- 
ment problems related to the environment, 
except in the sale of highly refined sludge 
products of value as fertilizers or soil conditioners 
in the economic marketplace. 

Inventory Findings 
The salient findings of the inventories conducted under 
the regional wastewater sludge management planning 
effort may be summarized as follows: 

1. There were in 1975 within the seven-county 
Region 61  public sewage treatment plants; 67 pri- 
vate sewage treatment plants, using treatment 
processes similar to  those used at the public 
plants; 80 industrial wastewater treatment facili- 
ties generating sludge by providing specialized 
treatment of industrial wastes; and 17 water 
supply treatment plants, all of which produced 
wastewater sludges. Altogether, these 225 sources 
generated about 390 dry tons of sludge per day 
(see Table 25). The 61 public sewage treatment 
plants generate about 350 dry tons per day, or 
90 percent of the total sludge generated in the 
Region daily. 

2. Burial of sewage sludge in landfills is used 
exclusively by only three of the 61  public sewage 
treatment plants. One of these three plants 
incinerates the sludge prior to disposal of residue 



Table 25 

SUMMARY OF SLUDGE GENERATED I N  THE REGION BY 
MAJOR SLUDGE GENERATING FACILITY: 1975 

1 Major Muntc8pal Sewage Treatment Plants 122 plantrl . . . . . . . . . . .  347.4 
. . . . . . . . . .  Other Municl~al SewaseTreatment Plants 139 olantrl 2.7 

Sludge Generating Fac8ltty 

Raw Sludge 
ouantity Produced 

Ikons per day dry solids1 

Prlvste SewageTreatment Plants 167 plant4 . . . . . . . . . . . . . . . . .  1.6 

lnduxr8al Treatment Facil8ties 180 Planfrl 

Tannerler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Metal Plating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Metal Mach8nery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Food Procers~ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Truck and Car Wash Operatlonr . . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

NOTE: The dam in f i s  able d8fferdrghtlv from those ,n similar tables. numbers 38.50.56.97.and98 In SEWRPCPlanning 
Report No. 29. A Regional Wastewater Sludge Management Plan forSoutheastern Wisconsin The differencesreflect 
changer m ?he deswnation of "majorplann" in fie Lake Geneva area of Walworh Counry, where rhe Clry of Lake 
Geneva =wage treatment plant and fie v,Nage of Walworth sewage treatmen? plant ham been identiffled ,n a local 
facilirier plan-completed since Plaonrng Report No. 2 9  war published -a$ areawsde facrbrler rerving moltiple ,"ria- 
dctions. 

Subtotal 1 351.9 

2.7 
3.6 

17.1 
1.4 
0.1 

24 9 

Mun#c#pal Water Treatment Plants 11 7 plants) . . . . . . . . . . . .  
Septic and Holding Tanksa (estimated 68.600 tankrl . . . . . . . . . . . .  

a Discharged in pare to municipal seww vestment plann; value b included in municipal quantities and io rotsl sludge 
quantify. 

12.6 
16.2) 

Source- Camp. Drerrer and McKee. lnc.. and SEWRPC. 

in a landfill. A total of 46 of these 61 public 
plants rely exclusively on land application or 
fertilizer and soil conditioner production for 
sludge disposal. The remaining 12 plants use 
a combination of the land application, landfill, 
and/or public pickup options for sludge dis- 
posal. The sludge disposal methods used by the 
61  public sewage treatment plants in the Region 
are summarized on Map 9. 

Total 

3. Land within the Region is undergoing a conver- 
sion from rural to urban use at a rate of about 
10  square miles per year. Much of this land 
conversion is occurring in a discontinuous and 
highly diffuse pattern, consisting largely of 
scattered low-density residential development. 
If continued, this scattered growth will limit the 
availability of land acceptable for sludge applica- 
tion. Interpretive analyses conducted under the 
sludge management planning program indicate 
that about one-third of the Region is covered by 
soils that are severely limited for land spreading 
of sludge. Map 10  is a typical interpretive map on 
the suitability of land for sludge application. 

369.4 

Objectives and Design Standards 
Six regional wastewater treatment sludge management 
objectives, together with supporting principles and 
standards, were formulated under the regional wastewater 
sludge management system planning effort. These six 
objectives and the supporting principles and standards are 
set forth in Table 26. 

Although the wastewater sludge management system 
development objectives provide a broad framework for 
plan formulation and evaluation, it was also necessary in 
the program to select engineering design criteria to be 

utilized in the design of alternative system plans and in 
the comparison of such plans. These design criteria are 
set forth in SEWRPC Technical Report No. 18, State 
of the Art of Water Pollution Control in Southeastern - -  - - -  - - - ~  

Wisconsin, Volume Two, Sludge Management. That report 
describes techniques for sludge processing, transporta- 
tion, utilization, and disposal, and sets forth criteria used 
in the analysis and screening of alternative system plans 
leading to the selection of the recommended regional 
sludge management system plan. 

Alternative Plans 
In preparing the recommended regional wastewater 
sludge management systems plan, a concerted effort was 
made to prepare and offer for public examination all 
reasonable and physically feasible alternative plan 
elements that might satisfy the stated sludge management 
objectives. Alternatives were considered for the various 
types of sludge handling, treatment, and disposal- 
utilization processes, as were geographic alternatives 
concerning the degree of centralization of sludge manage- 
ment facilities. The following six geographic alternatives 
were considered in the study: 

1. Individual sludge management at each municipal 
sewage treatment plant. 

2. Subregional sludge management centers at six 
major municipal sewage treatment plants. 

3. Subregional sludge management centers at four 
major municipal sewage treatment plants. 

4. A subregional sludge management center serving 
six major municipal sewage treatment plants, with 
individual sludge management at all other plants. 

5.  Subregional sludge management centers a t  seven 
major municipal sewage treatment plants, with 
one serving each county in the Region. 

6. A single centralized sludge management facility 
for the entire Region. 

One sludge processing alternative examined for each 
alternative geographic sludge management plan involved 
the land application of wastewater sludges. As already 
noted, land application is now practiced for disposal 
of at least part of the sludges generated by 58 of the 
61 municipal sewage treatment plants in the Region. An 
analysis was made to determine whether all the sludge 
anticipated to be generated in the Region by the year 
2000 could be disposed of through land application. 
Maps 11 and 12 summarize the results of this analysis. 
Map 11 identifies the general areas that would be needed 
to accommodate land application of sludge at 20 of 
the 22 large-having a design capacity greater than 
0.8 mgdsewage treatment plants in the Region, exclud- 
ing, however, the Jones Island and South Shore plants 
of the Milwaukee Metropolitan Sewerage District. That 
area of the Region not otherwise identified represents 
the residual area that is recommended for potential land 
application of sludge from the Milwaukee Metropolitan 



Map 9 

EXISTING METHODS AND SITES 
OF UTILIZATION OR DISPOSAL 

OF MUNICIPAL SEWAGE SLUDGE 
IN THE REGION: 1975-1976 

Of the 61 muoicipal fewage treatment plant$ in the Region, 46 rely exclusively on land application or fertilizer production for sludgP disposal, while burial 
in landfills is uwd exclurively by only 3 plants. The remaining 12 plants use a combination of the land application, landfill, andlor public pickup Options for 
sludge disDoJal. 

Source: SEWRPC. 



Map 10 

SOIL SUITABILITY FOR LAND APPLICATION OF WASTEWATER SLUDGE IN THE TOWN OF GENESEE 

[ Soil slope, depth tobedrock and groundwatsr. soil chemistry, and roi l  permeability all affsct the suitability of rites for land applicstion of sludges. Sail9 within the 
Region were classified and m a ~ ~ e d  for their dight, moderate, or muere limitations for land application of wastewater sludges. The above map is a typical 
interpretive map showing the suitability of land for sludge application. 

I Source: SEWRPC. 



Table 26 

WASTEWATER SLUDGE MANAGEMENT SYSTEM PLANNING OBJECTIVES, PRINCIPLES, AND STANDARDS~ 

OBJECTIVE NO. 1 

The development of a reg~ona l  wastewater sludge management system whlch w ~ l l  effectively support the exlstlng reglonal de- 
velopment pattern and serve t o  ald In  the l rnplernentat~on of the reglonal land use plan w h ~ l e  meetlng the an t~c lpa ted  waste- 
water sludge management needs generated by the e x ~ s t ~ n g  and proposed land uses 

PRINCIPLE 

The generation of sludges is an unavoidable result of the t reatment of wastewaters from residential, commercial, industrial, in-  
stltutional, and other lntenslve land uses i n  an Industrialized society. Such generation creates a need for land for t reatment 
and application-a need w h c h  should be accommodated properly withln the overall existlng and desirable future land use pat-  
tern of the Reg~on. 

STANDARDS 

1. To assure a continuing potential for sludge application on land, the spatial arrangement of suitable land uses should 
be compatible wi th the s p a t ~ a l  arrangement of ex is t~ng  and planned urban land use, t o  provide a t  least 60 acres of 
sultable and accessible agricultural or s i lv~cul tura l  land per 1,000 residents. 

2. Sludge processlng and utl l lzation facll i t les should be slzed and located so as t o  eff iciently and effectively serve the 
recommended future land use pattern of the Region, as well as the existing land use pattern wi th in the Region. 

3. Systems for processlng and dlsposal of sludge should be available at a reasonable cost t o  a l l  owners or operators of 
pub l~c ly  or privately owned sanltary or combined storm and sanitary or Industrial sewage t reatment plants, storm- 
water treatment facil l t les, largeb ~ndus t r la l  wastewater pretreatment facilities, on-site sewage treatment systems, or 
h o l d ~ n g  tanks. 

4. The location of new and replacement wastewater sludge processing, storage, and handling facil i t ies should be proper- 
ly related to the exlsting and proposed future urban development pattern, as reflected in the adopted regional land 
use plan and any community or neighborhood uni t  development plans prepared pursuant t o  and consistent wi th the 
reglonal land use plan; and, more speclflcally, should be located only i n  areas designated for industrial or public 
u t ~ l ~ t y  areas. 

5. The locatlon of new and replacement wastewater sludge u t l l~za t ion  sltes should be properly related t o  the existing 
and proposed future urban development patterns as reflected i n  the adopted regional land use plan in existence a t  
the t ~ m e  of disposal, as reflected in local community plans and zoning prepared pursuant t o  and consistent wi th the 
reg~ona l  land use planning objectives, principles, and standards; and should, more specifically, be located only i n  
areas designated for agricultural, woodland, industrial, utility, transportation, or specially managed park and recrea- 
t ion uses. 

OBJECTIVE NO. 2 

The development of a reglonal wastewater sludge management system which wil l  meet established air and water use objec- 
t ives and supporting standards; whlch wil l  not  result in  pollution of the land, impair ing i ts  desirable uses; and which wi l l  be 
properly related to the natural resource base and enhance the overall quality of the environment in the Region. 

PRINCIPLE 

Wastewater sludges contain physical, chemical, and biological substances which could potential ly present a threat t o  human 
health and t o  the chemical, b io log~cal ,  and ecological Integrity of the air, water, and land of the Region; and t o  desirable uses 
of these and other elements of the underlying and sustaining natural resource base. 



Table 26 (continued) 

STANDARDS 

1. Wastewater sludges should be treated and ut i l~zed only in a manner compatible with and supportive of the water use 
objectives and support~ng water qual~ty standards for the surface waters of the Region; and, sludge application shall 
be conducted only on lands where good soil and water conservation practices are implemented in order to avoid pol- 
lution of lakes and streams. 

2. Operations conducted for land utilization of solid or liquid sl;dges should provide for a minimum of six months of 
sludge storage, should be performed only on lands where gsod soil and water conservation practices are lmple- 
mented, should be properly timed and performed to account for meteorological conditions-inclusive of moisture and 
temperature-and, where feasible, should include incorporating the sludge ~ n t o  the soil immed~ately followlng appli- 
cation In order to avoid oollution of lakes and streams. 

3. Wastewater sludge application should occur only on suitable so~ls, as identified in detailed soil survey maps. 

4.  The continuous or recurring application of wastewater sludges to land or in sanitary landfills should be avoided un- 
less the recurring land area has been carefully selected, designed, operated, and mon~tored to avo~d creation of a 
pollution or a public health hazard in the groundwaters of the Reg~on. 

5. Incineration of wastewater sludges shall be pract~ced in such a manner as to assure that the alr quality standards 
will be maintained within the Region. 

6. New and replacement installations for wastewater sludge treatment, handling, storage, and disposal, as well as addi- 
t ~ o n s  to e x ~ s t ~ n g  facilities and operations, should be located outside of the 100.year recurrence interval floodplains of 
the Region. If, in order to maximize the use of e x ~ s t ~ n g  facil it~es, i t  is necessary to use floodplain lands for waste- 
water sludge treatment, handling, or storage, the facilities should be located outside of the floodway so as not to in- 
crease the 100.year recurrence interval flood stage and should be floodproofed to a flood protection elevation of two 
feet above the 100-year recurrence intewal flood stage, so as to assure adequate protection against flood damage 
and avoid disruption of the processes of wastewater handling and disposal during flood periods. In the event that a 
floodway has not been established, or if i t  is necessary to encroach upon an approved floodway, the hydraul~c effect 
of such encroachment shall be evaluated on the basis of an equal degree of encroachment for a significant reach on 
both sides of the stream, and the degree of encroachment shall be limited so as not to raise the peak stage of the 
100-year recurrence interval flood by more than 0.5 feet. 

7. Existing wastewater sludge storage and handling facilities located in the 100-year recurrence interval flood plain 
should be floodproofed to a flood protection elevation of two feet above the 100-year recurrence interval flood stage 
so as to assure adequate protection against flood damage and avoid disruption of wastewater sludge management 
processes during flood periods. 

OBJECTIVE NO. 3 

The development of a reg~onal wastewater sludge management system which will effectively protect the public health within 
the Region. 

PRINCIPLE 

Sanitary wastewater sludges conta~n pathogenic organisms and toxic substances harmful to human and other life. The improper 
handling and d~sposal of such sludges might, therefore, create serious public health hazards. 

STANDARDS 

1. All sludges derived from sanitary wastes to  be handled, stored, or land-applied off the wastewater treatment site, or 
in any other way allowing for substantial, noncontrolled public contact, should be digested, heated, or otherwise pro- 
cessed to reduce the hazard from pathogenic organisms. 



Table 26 (continued) 

2 Wastewater sludge storage facllltles and landfills used for sludge appllcatlon should be provlded w ~ t h  protective fenc- 
~ n g ,  sultable buffer zones, and evergreen plantlngs for vlsual screening 

3. Wastewater sludge land application s~tes  should be located a minimum of 1,000 feet from the nearest public water 
supply well and 200 feet from the nearest private water supply well when sludge is incorporated into soil immediate- 
ly after spreading. 

4. No sludges should be applied on land to be used in the same or following year for the production of root crops in- 
tended for direct and uncooked consumption by humans, or directly onto trees bearing fruit which is to be consumed 
uncooked by humans. 

5. Animal grazing or the harvesting of silage or other animal feed crops should be avoided on land where sludge has 
recently been spread. 

6. The soil pH at sludge application sites should be maintained at 6.5 or greater in order to minimize uptake of cad- 
mium and other heavy metals by plants. 

7. Toxic and hazardous substances which would be present in harmful quantities in wastewater sludges must be re- 
duced to acceptable levels by pretreatment of the contributing wastewater to make the sludges amenable to safe 
handling and disposal. 

OBJECTIVE NO. 4 

The development of a regional wastewater sludge management system which will help to  maintain or enhance the productivity 
of agricultural land within the Region. 

PRINCIPLE 

As one of the most important renewable natural resources in the Region, soil, with its complex chemical and living organic 
characteristics, constitutes a particularly valuable and increasingly precious resource. Except on engineered sites, designed spe- 
cifically and only for the purpose, sludge application practices should not preclude the continued and essentially unconstrained 
use of the prime agricultural lands of southeastern Wisconsin for the safe and healthful production of food and fiber. 

STANDARDS 

1. Long-term sludge utilization activities should not l imit the capacity of the land for the production of food and fibers 
and should not be located on prime agricultural lands, as identified in the regional land use plan. 

2. Soil and sludge tests should be utilized together in the analysis of sludge application sites to avoid damage to the 
long-term productivity of the land, through the addition of sludges of known characteristics. 

3. Written records of wastewater sludges applied to land should be maintained for long-term reference for the analysis 
of the total loadings which have been applied. 

OBJECTIVE NO. 5 

The development of a regional wastewater sludge management system which will maximize the recovery and utilization of re- 
sources in the handling and disposal of wastewater sludges. 

PRINCIPLE 

A substantial amount of energy is expended in the conduct of act iv~t ies which precede and cause the generation of sludge, 
which then contains natural organic substances and concentrated chemicals and thereby presents an opportunity to reduce the 
net resources needed to conduct the activities of human society and economy within the Region. 



Table 26 (continued) 

STANDARDS 

1. Wastewater sludge management systems should be designed and developed wherever feasible in coordination with 
the design and construction of solid waste disposal facilities. 

2. Where technically feasible, consideration should be given to  the reclamation, from wastewater sludges, of substances 
having economic value, or to  the use of pretreatment of wastewaters to remove substances having economic value 
prior to discharge of those substances to sewerage systems. 

3. Wastewater sludge management systems should be designed and developed to provide for maximum use of the or- 
ganic and nutrient components of sludge through applicat~on to enhance soil fertility. 

OBJECTIVE NO. 6 

The development of a regional wastewater sludge management system which is both economical and efficient, meeting all 
other objectives at the lowest cost possible. 

PRINCIPLE 

The total resources of the Region are l imited and any undue investment in wastewater sludge handling and utilization systems 
must occur at the expense of other public and private investment; total wastewater sludge management systems' costs, there- 
fore, should be minimized while meeting, to the maximum extent practicable, all of the other system development operations. 

STANDARDS 

1. The sum of wastewater sludge management system operating and capltal Investment costs, inclusive of any revenues 
received from resource recovery, should be minimized. 

2. Maximum feaslble use should be made of all existing and committed wastewater sludge management facllitles. Such 
faci l~t ies should be supplemented with additional facilities only as necessary, to meet the anticipated wastewater 
sludge demand generated by substantla1 implementation of the reg~onal land use plan and the regional sanitary sew- 
erage system plan, while meeting pertinent water quality use objectives and standards. 

3. The use of new or improved methods for wastewater sludge handling and ut i l izat~on should be allowed and encour- 
aged if such methods are adequately monitored in a suitable environmental sampling program; offer economies in 
operational costs; or, by their superior performance, lead to the achievement of air quality and water quality stan- 
dards at lesser costs, provldlng they do not detract from the achievement of other objectives set forth herein. 

4. The development of wastewater sludge handllng and utilization processes and facilities should be conducted in such 
a manner as to allow the maximum feasible flexlbillty in the provision of technical alternatives for sludge handling 
and utillzatlon and should always provide, as a temporary measure and as a possible future alternative, at least one 
alternative to the primary method of sludge disposal. 

5. When technically feasible and otherwise acceptable, the applicat~on of wastewater sludge on land should utilize 
existing public lands in order to minimize land acquisition or easement costs. 

6. Wherever possible, wastewater sludge handling and utilization systems should be designed and developed con- 
currently with power generation facilities, in order to effect engineering and construction economies as well as to as- 
sure the separate function and integrity of wastewater sludge management systems and power generation facilities. 

a The standards presented here serve multiple roles. First they are used by the Commission to compare the suitability and relative 
Performance of physical plan alternative. Second, they are technical standards advised by the Commission for use by local units 
of government. In this role, standards may be considered minimum standards by local units of government which desire to impose 
more stringent limitations on waste management activities. 

Large industrial pretreatment facilities are defined as those treating at least 10,000 gallons per day of waste. 

Source: Camp Dresser & McKee, lnc., and SEWRPC. 
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Sewerage District plants and the smaller municipal and 
private sewage treatment plants scattered throughout 
the Region. 

The land application zones identified on Map 11 assume 
the continuation of the current practices by local 
industries to control the discharge of heavy metals into 
public sewerage systems. These zones also assume agricul- 
tural cropping conditions, including the selection of 
crops, that would result in relatively poor crop yields 
and low nitrogen uptake by the crops and thus lower 
allowable land application rates. Map 1 2  identifies 
similar, although significantly smaller, application zones 
for land spreading of sludge based upon a different set of 
assumptions. These assumptions include a significantly 
greater degree of control over the discharge by industries 
of heavy metals into the municipal sewerage systems, as 
well as different cropping conditions that result in 
increased nitrogen uptake in order to maximize the 
amount of sludge that can be spread on the land. 

The key variables, then, in determining the amount of 
land necessary for land spreading of sludge in the Region 
are the amount of heavy metals discharged into municipal 
sewerage systems by industries, the efficiency of the 
treatment systems in removing those metals from the 
waste stream, and the crop uptake of nitrogen as deter- 
mined in part by the soil characteristics and by the 
selection of the crops grown by farmers whose lands are 
used for sludge spreading. Maps 11 and 12 represent the 
probable extremes when considering these variables. As 
shown in Table 27, the amount of land required for 
spreading of sludge is estimated at  111,000 acres under 
the assumptions made on Map 11, and at 73,000 acres 
under the assumptions made on Map 12. As indicated in 
Table 27, the Region contains about 358,000 acres of 
land having only slight to moderate limitations for 
sludge application. Thus, even under the most limiting 
assumptions, it would appear that there exists within the 
seven-county Region at least three times the amount of 
land needed to accommodate land disposal of the amount 
of sewage sludges that can be expected to  be generated 
within the Region in the year 2000. 

The evaluation of alternative system plans under the 
study took into account not only the dollar costs of 
constructing, operating, and maintaining sludge man- 
agement facilities, but certain noneconomic factors, 
including environmental and energy considerations. The 
specific sludge management processes evaluated included 
not only land application through sludge spreading, 
but public pickup of dried sludge, organic fertilizer 
production, incineration-pyrolysis with landfill disposal 
of ash, landfill disposal, and industrial waste source 
control of heavy metals. For the sludge management 
alternatives considered, the following environmental 
impacts were analyzed : 

Increase in consumption of energy resources. 

Increase in harmful emissions to the atmosphere. 

Table 27 

SUMMARY OF LAND AVAILABLE FOR APPLICATION 
OF SLUDGE TO AGRICULTURAL LAND I N  THE REGION 

M~Iwaukee Mcfrop~l~tsn Sewerage Dlstricf 
. . . . . . . . . . . . . . . . . .  MSD-Joner Island' 

. . . . . . . . . . . . . . .  MSD-South Shore". 
. . . . . . . . . . . . . . . .  Other Major Plants 

Other Plant$ . . . . . . . . . . . . . . . . . . . . . . .  

Source of Sludge 

a Does not include combined sewer overllow -lids land qplication or the effect of the pw'bfe 5.0 mgfl BOD5 and $us- 
pen&& s~lfds effluent errteria for the Milwaukee treatmentplants. For all sewers(. t m ~ t p i e n r s ,  the landrequirement 
estcmates have been r e n d  m reflect ~ c o m m e n w  veatmmf levels ,n this w o n  sr refined fmm the arrumptions n, 

SEWRPC Planning Report NO. 29. A Reg'onal Wastewater Sludge Manwmenr Pla, for Southearm Wlscmsin. 

Thnr estimate represents me refinement o f  o value reporred in Planning Report No. 29. This estimate was dsveiwed in the 
total solids managment plan. complstedby the Milwaukee Matwolitan Sewerage District. 

Acres Required 
for Average Sludge 
Quality and "Poor" 

Crop Yield 

~ o t a l    and Area With Silght and Moderate 
Limitations for Sludge Application' 
~ c r e r  ~x,st,ng in ~egion ~ f t e r  Subtracting 
a Portlo" of the Land a. Needed for 
lncompat8ble Land User . . . . . . . . . . . . . . .  

Source: Milwaukee Metropolitan Sewerap District, and SEWRPC. 

Acres Required 
far Conraminant- 

Controlled Sludge Ouallty 
and "Better" Crop Yield 

Additional traffic volume and wear on existing 
transport routes. 

358.WO 

Potential construction requirements of roads, 
rail lines, or pipelines, depending on transport 
mode utilized. 

358.000 

Increased potential for spills or leaks of sludge 
material during loading and transport operations. 

Commitment of transport resources, manpower, 
and construction resources. 

Required capacity of landfill sites for incineration- 
pyrolysis options. 

Commitment of land for structural development. 

Recommended Plan 
The recommended wastewater sludge management 
element contains proposals for the management and 
disposal of municipal sewage treatment plant sludges, 
private sewage treatment plant sludges, industrial facility 
sludges, water treatment plant sludges, and septage and 
holding tank wastes. 

Public and Private Sewage Treatment Plants-Primary 
Recommendations: As noted earlier, six geographic 
alternative management plans were considered for sludge 
management at  the public sewage treatment plants. The 
alternatives differed in the degree of centralization of 
sludge management. The evaluation of these plans 
included an analysis of the capital and operation and 
maintenance costs, as well as of noneconomic environ- 
mental considerations associated with each alternative. 
Based upon these analyses, which are set forth in full in 
SEWRPC Planning Report No. 29, it was apparent that 



no substantial economies could be gained in considering 
any significant degree of centralization of sludge 
management for the public sewage treatment facilities. 
Accordingly, it was determined to refine and detail the 
alternative involving the provision of individual sludge 
management facilities at  each municipal sewage treatment 
plant as the primary element of the final recommended 
regional sludge management plan. 

The primary sludge management process recommenda- 
tions contained in the plan for each of the 22 major 
public sewage treatment facilities are summarized in 
Tables 28 and 29. The following six sludge manage- 
ment processes were selected for use a t  plants throughout 
the Region: 

1. Sludge dewatering, incineration, and landfill of 
residue. 

2. Sludge digestion and land application in liquid 
form. 

3. Sludge digestion, dewatering, and land application 
in partially dried form. 

4. Sludge digestion, dewatering, and landfill in 
partially dried form. 

5 .  Sludge dewatering , composting, and marketing 
of compost. 

6. Sludge dewatering and production and marketing 
of commercial fertilizer. 

The majority of the sludge generated in the Region is 
now and will continue to  be generated at  the Jones Island 
and South Shore sewage treatment plants operated 
by the Milwaukee Metropolitan Sewerage District. In 
SEWRPC Planning Report No. 29, it was recommended 
that four primary sludge management processes be 
examined in detail for the Jones lsland plant: continued 
production of the commercial fertilizer Milorganite; 
sludge dewatering, incineration, and landfill of residue; 
sludge digestion, dewatering, and land application in 
partially dried form; and sludge digestion, dewatering, 
and landfill in partially dried form. The plan recom- 
mended that four primary management processes also 
be examined at  the South Shore plant, with the four 
processes differing from the Jones Island plant with 
respect only to the substitution of dewatering, com- 
posting, and marketing of compost for the production 
of Milorganite. I t  was recognized that the volume of 
sludge produced at  these two plants is too great to  rely 
on only one primary management process. Accordingly, 
the plan recommended that the more detailed sewerage 
facilities planning program being conducted by the 
Milwaukee Metropolitan Sewerage District determine 
the optimum combination of the processes to  be applied 
a t  each of the two plants, recognizing that optimization 
may result in an ultimate recommendation not to  include 
one or more of the processes. 

The facilities planning work with respect to  sludge 
management for the Milwaukee Metropolitan Sewerage 
District has now been largely completed. The facilities 
plan recommends that about one-half of the year 2000 
design sludge loading at  the Jones Island plant continue 
to  be dewatered and used in the production and market- 
ing of Milorganite fertilizer, and that the remaining 
one-half of the sludge be digested, dewatered, and applied 
on agricultural land in a partially dried form. At the 
South Shore plant, the facilities plan recommends that 
about 20 percent of the year 2000 design sludge loading 
be dewatered and used in the production and marketing 
of compost, with the remaining 8 0  percent being 
digested, dewatered, and disposed of by landfill. These 
facility planning recommendations for the two major 
Milwaukee area sewage treatment facilities are hereby 
incorporated by reference into the areawide water quality 
management plan. Since the sludge management facilities 
planning is still in the process of being completed, there 
may be modifications to  the recommendations set forth 
to date. Such modifications may result in refinement to  
the recommendations contained in the sludge manage- 
ment plan element of the areawide water quality man- 
agement plan. 

The sludge management recommendations may need to  
be expanded somewhat to  reflect the increased levels 
of protection for combined sewer overflow storage, 
conveyance, and treatment or  increased levels of sewage 
treatment a t  the two Milwaukee plants required by the 
court stipulation with the State of Illinois referenced 
earlier in this chapter. I t  is estimated that the sludge 
solids that may be generated from treatment of combined 
sewer overflows as well as from higher levels of treatment 
could result in a sludge production of 40 to  70 tons per 
day on an average annual basis, or less than 20 percent of 
the total sludge generated in the Region from all other 
sources. An estimate of solids produced is presented in 
Table 29. Cost estimates for the treatment and disposal 
of combined sewer overflow solids are included in this 
chapter. These estimates are based on the assumption 
that the combined sewer overflows in Milwaukee would 
be collected, stored, and subsequently treated. In 
Kenosha and Racine, where sewer separation was selected 
in pollution abatement programs, no significant amount 
of added solids is anticipated to  be generated from the 
combined sewer overflows. Should sewer separation be 
the alternative ultimately selected in the Milwaukee area, 
it is probable that the additional sludge solids t o  be 
generated would be less than those generated under 
the storage and treatment alternative. In any case, the 
conclusions in the plan regarding the adequacy of the 
land in the Region for the application of sludge should 
remain valid, regardless of the outcome of the Milwaukee 
court stipulation. 

Of the 20 largest public sewage treatment plants in the 
Region, excluding the two Milwaukee Metropolitan 
Sewerage District plants, one-Brookfield-is recom- 
mended to  continue using a process involving sludge 
dewatering, incineration, and landfill of ash in combina- 
tion with digestion, dewatering, and land application in 



Table 28 

SUMMARY OF PRIMARY SLUDGE MANAGEMENT PROCESS RECOMMENDATIONS 
AT THE MAJOR PUBLIC SEWAGE TREATMENT PLANTS I N  THE REGION 

a Sludge lagoons generally are included in the recommendations for treatment plant facilities under the category o f  sludge digestion and land 
application in liquid form. This allows the option o f  transporting partially dried sludge frorn the lagoon as an alternative to liquid sludge 
transport. Conversely, plants included under the category o f  transport o f  partially dried sludge following vacuum filters, filter presses, cen- 
trifuges, or sand beds generally wil l  have the option of  by-passing the dewatering step and then transporting sludge in liquid form. 

Major 
Public Wastewater 
Treatment Plant 

Kenosha County 

Ci ty  o f  Kenosha . . . . . . . . . . . . . . . .  
V~l lage o f  T w ~ n  Lakes . . . . . . . . . . . . .  

Milwaukee County 
Milwaukee Metropol itan 

Jones lslandb . . . . . . . . . . . . . . . . .  
M~lwaukee Metropoli tan 

South shoreb . . . . . . . . . . . . . . . . .  
Ci ty  of South M~lwaukee . . . . . . . . . . .  

Ozaukee County 

City of Cedarburg . . . . . . . . . . . . . . .  
Village o f  Grafton . . . . . . . . . . . . . . .  
City o f  Port Washington . . . . . . . . . . . .  

Racine County 

Clty of Burl lngton . . . . . . . . . . . . . . .  
City o f  Racine . . . . . . . . . . . . . . . . .  
Village o f  Un ion  Grove . . . . . . . . . . . .  
Western Racine County Sewerage Distr ict . . 

Walworth County 
Walworth County Metropoli tan 

Sewerage District . . . . . . . . . . . . . . .  
City o f  Lake Geneva . . . . . . . . . . . . . .  
Village o f  Walworth . . . . . . . . . . . . . .  
City o f  Whitewater . . . . . . . . . . . . . . .  

Washington County 

City o f  Hartford . . . . . . . . . . . . . . . .  
City o f  West BendC . . . . . . . . . . . . . . .  

Waukesha County 

Ci ty  of Brookfield . . . . . . . . . . . . . . .  
Delafield-Hartland . . . . . . . . . . . . . . .  
Ci ty  of Oconomowoc . . . . . . . . . . . . .  
City o f  Waukesha . . . . . . . . . . . . . . . .  

Recommendations represent a refinement to the recommendations set forth in SEWRPC Planning Report No. 29, which included in the list 
of potential processes dewatering, incineration, and landfill of  residue, sludge digestion, dewatering, and land application in partially dried 
form, or sludge or sludge digestion, dewatering, and landfillin partially dried form for both the Jones Island and South Shore plants; dewater- 
ing, composting, and marketing of  compost for the South Shore plant; and continued Milorganite production and marketing for the Jones 
Island plant. Several process options had been included for these plants with the recommendation that final selection be dade at  the local 
facility planning level. The selection of the processes noted above was reported in the Milwaukee Metropolitan Sewerage District report, 
Total Solids Management Program, Executive Summary, September 1978. 

Recommendations for the City o f  West Bend are revised frorn those set forth in Planning Report No. 29, which included digestion, dewater- 

ing, and landfill in partially dried form. The land application alternative was added as a result o f  conversations with city personnel and based 
upon more recent sludge sample data that indicate that the cadmium concentrations in the sludge have been significantly reduced in recent 
years. 

Dewatering, 
Incineration, 
and Landfi l l  
o f  Residue 

- - 
. - 

- - 

- - 
- - 

- - 
. - 
-. 

- . 
. - 
- - 
- - 

- . 
- - 
- - 
- - 

- - 
- - 

X 
- - 
- - 
- - 

Source: Camp Dresser & McKee, lnc., Milwaukee Metropolitan Sewerage District, and SEWRPC. 

Recommended 

Digestion 
and Land 

Application 

in L iquid 
Forma 

- - 
X 

. . 

- - 
- - 

- - 
- - 
X 

X 
- - 
- - 
X 

X 
. - 
X 
. - 

- . 
- - 

. - 
X 
. - 
- - 

Primary 

Digestion, 
Dewatering, 

and Land 
Application 
in  Partially 

Dried Forma 

X 
X 

X 

- - 
X 

X 
X 
. - 

X 
X 
X 
X 

- - 
X 
X 
X 

X 
X 

X 
X 
X 
X 

Sludge Management 

Digestion, 
Dewatering, 
and Landfi l l  
in  Partially 
Dried Form 

- - 
- - 

- - 

X 
- - 

- - 
- - 
- - 

- - 
- - 
- - 
- - 

- - 
- - 
- - 
- - 

- - 
X 

- - 
- - 
- - 
- - 

Process 

Dewatering, 
Composting, 

and Marketing 
o f  Compost 

- - 
- - 

- - 

X 
- - 

- - 
- - 
- - 

- - 
- - 
- - 
- - 

- - 
- - 
- - 
- - 

- - 
- . 

- - 
- - 
- - 
- - 

Dewatering 
and Production 
and Marketing 
o f  Commercial 

Fertil izer 

- - 
- - 

X 
- - 
- - 
- - 

- - 
- - 
- - 

- - 
- -  
- - 
- - 

- - 
-. 
- - 
- - 

- - 
- - 

. - 

. - 
- - 
- - 



Table 29 

S U M M A R Y  O F  SPECIFIC S L U D G E  PROCESSING F A C I L I T I E S  RECOMMENDED A T  M A J O R  

PUBLIC SEWAGE T R E A T M E N T  P L A N T S  I N  T H E  REGION 

Major 
Public Sewage 

Treatment Plant 

Kenosha County 
City of  Kenosha . . . . . . . . . . . . . . . . 

Village of  Twin Lakes . . . . . . . . . . . . . 

Milwaukee County 
Milwaukee Metropolitan--Jones lslanda . . . 

Milwaukee Metropolitan--South shorea . . . 

Combined Sewer 
Overflow Treatment Facility . . . . . . . . 

City of  South Milwaukee . . . . . . . . . . . 

Ozaukee County 
City o f  Cedarburg . . . . . . . . . . . . . . . 

Village of  Grafton . . . . . . . . . . . . . . . 

City o f  Port Washington . . . . . . . . . . . 
Racine County 

City o f  Burlington . . . . . . . . . . . . . . . 

City o f  Racine . . . . . . . . . . . . . . . . . 

Village of  Union Grove . . . . . . . . . . . . 

Western Racine County Sewerage 
District . . . . . . . . . . . . . . . . . . . . 

Recommendations 
in  SEWRPC Planning Report 

Recommended 
Sludge 

Processing 
Facilities 

Gravity Thickener (primary) 
Anaerobic Digester 

Gravity Thickener 
Lagoon 

. - b 

Degritting 
Gravity Thickening 
Digestion 
Belt Filters 
Gravity Thickeners 
Vacuum Filters 

Lagoon 

Gravity Thickeners 
Anaerobic Digester 
Lagoon 

Gravity Thickener 
Lagoon 

Gravity Thickeners 
Centrifuge 

Gravity Thickener (primary) 
Dissolved Air 

Flotation 
Thickening (secondary) 

Anaerobic Digester 
Aerobic Digester 
Lagoon 

Gravity Thickener 
Anaerobic Digester 
Lagoon 

No. 29 

Requ~red 
Additional 

Solids 
Capacity 
(dry tons 
per day) 

11.8 
10.5 

1.0 
0.6 

- - 

. . 

2.5 
1.7 

1.6 

2.3 
1.3 
1.7 

2.0 
1.5 

2.3 
0.7 

24.0 

6.0 

18.6 
1.0 
0.8 

0.9 
0.9 
0.7 

- 

Amended Recommendations 
for Areawide Water 

Management Plan 

Recommeded 
Sludge 

Processing 
Facilities 

Gravity Thickener (primary) 
Anaerobic Digester 
Filter Press 
Gravity Thickener 
Lagoon 

ThickeningC 
Dewatering unitsC 

Milorganite Production 
~ a c i l i t i e s ~  

ThickeningC 
Storage 
Anaerobic Digestion 
Belt Filter ~ r e s s ~ , ~ , ~  
ThickeningC 
Dewatering unitsC 
Compost ~ac i l i t y '  
ThickeningC 
Storage 
Anaerobic Digestion 
Filter presscse 
Degritting 
Gravity Thickening 
Digestion 
Belt Filters 
Gravity Thickeners 
Vacuum Filters 

Lagoon 
Belt Filter Press 
Lime Recalcining 
Gravity Thickeners 
Anaerobic Digester 
Lagoon 
Belt Filter Press 
Gravity Thickener 
Lagoon 

Gravity Thickeners 
Centrifuge 
Lime Recalcining 
Gravity Thickener (primary) 
Dissolved Air 

Flotation 
Thickening (secondary) 

Anaerobic Digester 
Aerobic Digester 
Lagoon 
Lime Recalcining 

Gravity Thickener 
Anaerobic Digester 
Lagoon 

Quality 

Required 
Additional 

Solids 
Capacity 
(dry tons 
per day) 

11.8 
10.5 
20.9 

0.4 
0.3 

150 

142 

40 .O 

147.5 

- - f 
2.5 
1.7 

1.6 
1.8 
4.3 
2.3 
1.3 
1.7 
1 .8 
2.0 
1.5 

2.3 
0.7 
3.8 

24.0 
6 .O 

18.6 
1 .O 
0.8 
1 .9 

0.6 
0.6 
0.5 



Table  29 (cont inued)  

a Data obtained from Milwaukee Metropolitan Sewerage District r e p o r t , 2 8 .  

For the Jones Island plant, i t  was recommended that four primary sludge management processes be examined in detail: continued Milor- 
ganite production; sludge dewatering, incineration, and landfill of  residue; sludge digestion, dewatering, and landfill in partially dried form, 
and sludge digestion, dewatering, and land application in partially dried form. I t  was recognized that the volume of sludge produced is too 
great to rely on only one primary management process and the plan recommended that the detailed facilities planning program now under- 
way for the Milwaukee Metropolitan Sewerage District determine the optimum combination of  these four processes. For the South Shore 
plant, i t  was recommended that four primary sludge management processes be examined in detail: sludge dewatering, incineration, and land- 
fill of residue; sludge digestion, dewatering, and landfill in partially dried torm; sludge digestion, dewatering, and land application in partially 
dried form; and sludge dewatering, composting, and marketing of the compost. 

Major 
Public Sewage 

Treatment Plant 

Walworth County 
Walworth County Metropol i tan 

Sewerage District . . . . . . . . . . . . . .  

Ci ty  of Lake Geneva . . . . . . . . . . . . . .  

Ci ty  o f  Whitewater . . . . . . . . . . . . . .  

Village of Walworth . . . . . . . . . . . . . .  

Washington County 
C i ty  o f  Hart ford . . . . . . . . . . . . . . . .  

Ci ty  of West Bend . . . . . . . . . . . . . . .  

Waukesha County 
C i ty  o f  Brookf ield . . . . . . . . . . . . . . .  

Delafield-Hartland . . . . . . . . . . . . . . .  

Ci ty  of Oconomowoc . . . . . . . . . . . . .  

Ci ty  of Waukesha . . . . . . . . . . . . . . .  

Pilot tests are recommended as the initial step toward implementation of the plan. 

Total capacity of the proposed facility is given, including the capacity of existing units. 

Capacity is based upon total plant design solids loadings, less the designated capacity of Milorganite and composting units. 

Total solids loading is estimated to be 8,000 tons per year. 

Recommendations 
i n  SEWRPC Planning Report  

Recommended 
Sludge 

Processing 
Facilities 

Gravi ty Thickeners 
Anaerobic Digesters 
Holding Tanks (aerated) 

Thickening 
Anaerobic Digestion 
Lagoon 
Dissolved A i r  

Flotat ion 
Thickening 

Anaerobic Digesters 
Belt Fi l ter Presses 

Thickening 

Anaerobic Digesters 
Lagoon Dewatering 

Lagoon 

Gravity Thickener (primary) 
Anaerobic Digester 
Vacuum Filters 

Gravity Thickener 
Fi l ter Press 

Gravity Thickener 
Anaerobic Digesters 
Lagoon 

Dissolved A i r  
Flotat ion 
Thickening (secondary) 

Anaerobic Digester 
Vacuum Filters 

Gravity Thickener (pr imary) 
Dissolved A i r  

Flotat ion 

Thickening (secondary) 
Anaerobic Digester 
Lagoon 

No specific recommendation regarding unit sizing was included in SEWRPC Planning Report No. 29 for the Walworth Plant. Rather, that 
facility was included in a generalized categorical recommendation. 

Source: Camp Dresser & McKee, Inc., Milwaukee Metropolitan Sewerage District, and SEWRPC. 

No.  29 

Required 
Addit ional 

Solids 
Capacity 
(dry tons 
per day) 

2.3 
2.3 

150 days 

3.9 
3.9 
3.0 
4.0 

4.9 
3 .O 

- -9 

0.8 

8.8 
4.5 
6.6 

9.8 
5.6 

2.2 
2.2 
1.6 

4.8 

4.8 
3.8 

10.3 
4.0 

5.9 
6.0 

Amended Recommendations 
f o r  Areawide Water 

Management Plan 

Recommeded 
Sludge 

Processing 
Facilities 

Gravity Thickeners 
Anaerobic Digesters 
Holding Tanks (aerated) 
Lime Recalcining 
Thickening 
Anaerobic Digestion 
Lagoon 
Dissolved A i r  

Flotat ion 
Thickening 

Anaerobic Digesters 
Belt Fi l ter Presses 
Lime Recalcining 
Thickening 
Anaerobic Digesters 
Lagoon Dewatering 

Lagoon 
Lime Recalcining 
Gravity Thickener (primary) 
Anaerobic Digester 
Vacuum Filters 
Lime Recalcining 

Gravity Thickener 
Filter Press 
Lime Recalcining 
Gravity Thickener 
Anaerobic Digesters 
Lagoon 
Lime Recalcining 
Dissolved A i r  

Flotat ion 
Thickening (secondary) 

Anaerobic Digester 
Vacuum Filters 
Lime Recalcining 
Gravity Thickener (primary) 
Dissolved A i r  

Flotat ion 
Thickening (secondary 1 

Anaerobic Digester 
Lagoon 
Lime Recalcining 

Quality 

Required 
Addit ional 

Solids 
Capacity 
(dry tons 
per day) 

2.3 
2.3 

150 days 
5.7 
2.5 
2.5 
1.8 
4 .O 

4.9 
3 .O 
4.7 
2.5 
2 .O 
2 .O 

0.8 
4.2 
8.8 
4.5 
6.6 

1 1.2 

9.8 
5.6 
18.8 
2.2 
2.2 
1.6 
4.7 
4.8 

4.8 
3.8 
9.1 
10.3 
4 .O 

5.9 
6 .O 
22.0 



partially dried form. The recommendation to provide for 
land application of partially dried sludge was included in 
order to provide flexibility in the sludge management 
system at  this plant and to provide capacity to handle 
sludge during periods of maintenance on the incineration 
system. At 11 plants-Kenosha, South Milwaukee, Cedar- 
burg, Grafton, Racine, Union Grove, Lake Geneva, 
Whitewater, Hartford, Oconomowoc, and Waukesha-the 
plan recommends that the sludge be digested, dewatered, 
and applied to  land in a partially dried form. At two 
plants-Port Washington and the Walworth County 
Metropolitan Sewerage District-the plan recommends 
that the sludge be digested and applied to  land in a liquid 
form. At five plants-Twin Lakes, Burlington, the Western 
Racine County Sewerage District, Walworth, and the 
Delafield-Hartland Water Pollution Control Commis- 
sion-the plan recommends an appropriate combination 
of two processes: sludge digestion and land application in 
liquid form, and sludge digestion, dewatering, and land 
application in a partially dried form. At the one remain- 
ing plant-West Bend-the plan recommends an appro- 
priate combination of two processes: sludge digestion, 
dewatering, and land application in a partially dried 
form, and sludge digestion, dewatering, and landfill in 
a partially dried form. 

I t  should be noted that the foregoing recommendation 
for the City of West Bend plant differs from that set 
forth in SEWRPC Planning Report No. 29. That plan 
recommended that the City continue exclusively the land 
filling of sludges because of the very high concentration 
of cadmium observed. As noted above, the plan has now 
been revised to  recommend that the City supplement the 
landfill process with one that involves the application 
of sludge on land in partially dried form. Recent testing 
of the sludges from the City of West Bend plant has 
shown that the high concentrations of cadmium 
previously found no longer exist, and that the cadmium 
content of the sludge has been reduced to a level more 
typical of sludges produced elsewhere in the Region. This 
change in sludge content is attributed to the elimination 
of discharges from an industrial plating operation in the 
City of West Bend. 

In addition to the foregoing recommendations for the 
22 major sewage treatment facilities, the regional sludge 
management plan contains generalized recommendations 
for the remaining 26 public and 34 private plants. These 
general recommendations, based on the climatologic 
and soil characteristics of the Region, are set forth in 
Table 30. The plan recommends that the specific options 
for the management of sludge at  each of the small public 
sewage treatment plants and at  the private sewage treat- 
ment plants be selected in more detailed local studies. 

Public and Private Sewage Treatment Plants-Auxiliary 
Recommendations: In addition to the foregoing ~ r i m a r v  - - A  

sludge management plan recommendations, the plan 
contains the following auxiliary plan recommendations 
concerning sludge management. 

1. Landfilling is recommended as a standby 
disposal process to be available in the event 
land spreading could not be carried on. At 
present, insufficient available landfill capacity 

Table 30 

RECOMMENDATIONS FOR SLUDGE PROCESSING, 
TRANSPORTATION, AND UTILIZATION A T  

OTHER PUBLIC AND PRIVATE SEWAGE 
TREATMENT PLANTS I N  THE REGION 

Gravity Thickening Truck 
Anaerobic or Aerobic Digest~on 
Lagoons 

Land Spreading 
Public Pickup 

Landf~lling (generally as a backup) 

NOTE: Speciffc un,t process options for each plant are m be refined in locally developed facilities 
plans 

Source: Camp. Dresser & McKee, lnc,  andSEWRPC 

exists in the Region t o  handle large volumes 
of sludge, should landfilling be required for 
extended periods of time. Accordingly, the 
plan recommends that "backup" landfill sites 
be identified under county solid waste manage- 
ment planning programs and ultimately be made 
available for sludge management use, particularly 
for short-term emergency situations. 

2. Additional storage capacity for liquid or  partially 
dried sludge should be developed on a case-by- 
case basis a t  plant sites or in remote locations 
near land spreading areas to accommodate prob- 
lems that may arise as a result of severe weather 
conditions or special cropping practices. 

3. Joint use of land spreading sites should be 
explored on a case-by-case basis by those munici- 
pal sludge management operations recommended 
to use land spreading for sludge management. 

4. Contaminant control programs for heavy metals 
and toxic substances should be developed, 
implemented, and enforced by municipalities 
where such action will result in an improved 
sludge quality and thereby assist in long-term 
land application. 

5. An information storage and retrieval system 
should be developed to  produce a complete 
record of where, when, and in what amounts 
sludge of known composition has been applied 
to a given parcel of land. 

Public and Private Sewage Treatment Plants--Concluding 
Remarks: As set forth in Table 31. 114 sauare miles of 
land are estimated to  be required for the long-term 
application of sludge within the Region. The plan 
recommends that treatment plant operators take 
appropriate steps to  ensure contaminant-controlled 
sludge. The recommended sludge management plan and 
the primary land application zones are shown on Map 13. 
It should be noted that an estimated additional 1 5  to  
30 square miles would be required for land application 
of sludges generated in compliance with the Order of 
the U. S. District Court of Northern Illinois if the 
required effluent limit of 5.0 mg/l each of suspended 
solids and BOD5 is upheld. 



Table 31 

LAND REQUIREMENTS FOR SEWAGE SLUDGE APPLICATION 
FOR SEWAGE TREATMENT PLANTS I N  THE REGION: 2000 

Sewage Treatment Plant 

Kenosha County 
City of Kenosha . . . . . . . . . . . . . . . . . . . . . . . .  
Village of Twin Lakes . . . . . . . . . . . . . . . . . . . .  
Other Public Plants and Private Plants . . . . . . . . .  

Subtotal 

Milwaukee County 
Milwaukee Metropolitan Sewerage District-- 

Jones Island . . . . . . . . . . . . . . . . . . . . . . . . .  
South Shore . . . . . . . . . . . . . . . . . . . . . . . . .  
Combined Sewer Overflow Treatment Facility . . 

South Milwaukee . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal 

Ozaukee County 
City of Cedarburg . . . . . . . . . . . . . . . . . . . . . .  
Village of Grafton . . . . . . . . . . . . . . . . . . . . . .  
City of Port Washington . . . . . . . . . . . . . . . . . .  
Other Public Plants and Private Plants . . . . . . . . .  

Subtotal 

Racine County 
City of Burlington . . . . . . . . . . . . . . . . . . . . . .  
City of  Racine . . . . . . . . . . . . . . . . . . . . . . . . .  
Village of Union Grove . . . . . . . . . . . . . . . . . . .  
Western Racine County Sewerage District . . . . . . .  
Other Public Plants and Private Plants . . . . . . . . .  

Subtotal 

Walworth County 

Estimated Land Required for Sludge 
Disposal 

Assuming Disposal of  Sewage 
Effluent Through Land 

Application as Recommended 
in Point Source Element 

5,260 
40 

820 

6,120 

52,000~ 
- - 
- -c 

310 

52,310 

300 
220 
200 
530 

1,250 

660 
3,060 

50 
30 

800 

4,600 

City of Lake Geneva . . . . . . . . . . . . . . . . . . . . .  250 
Walworth County Metropolitan Sewerage District . 250 

(acres)a 

Assuming No Disposal 
of Sewage Effluent 

Through Land Application 

5,260 
90 

960 

6.31 0 

52,000~ 
- - 
- -c 

310 

52,3 10 

300 
220 
200 
640 

1,360 

660 
3,060 

50 
50 

830 

4,650 

Village of Walworth . . . . . . . . . . . . . . . . . . . . .  
City of Whitewater . . . . . . . . . . . . . . . . . . . . . .  
Other Public Plants and Private Plants . . . . . . . . .  

Su bto ta I 

250 
1,310 

500 

2,560 

370 
1.31 0 

720 

3,010 



Table 31 (continued) 

a Assumes con taminan t-con trolled sludge conditions and application on soils well suited for sludge disposal. 

Sewage Treatment Plant 

Washington County 
City of Hartford . . . . . . . . . . . . . . . . . . . . . . .  
City of West Bend . . . . . . . . . . . . . . . . . . . . . .  
Other Public Plants and Private Plants . . . . . . . . .  

Subtotal 

Waukesha County 
City of Brookfield . . . . . . . . . . . . . . . . . . . . . .  
Delaf ield-Hartland 

Water Pollution Control Commission. . . . . . . . .  
City of Oconomowoc . . . . . . . . . . . . . . . . . . . .  
City of Waukesha . . . . . . . . . . . . . . . . . . . . . . .  
Other Public Plants and Private Plants . . . . . . . . .  

Subtotal 

Total 

b~stimates do not include the effects of  the stipulation with the State of Illinois resulting from the Court Order of  the 
U. S. District Court of  Northern Illinois, requiring achievement of  5.0 mg/l each of suspended solids and BOD in the effluent 
from the facilities of  the Milwaukee Metropolitan Sewerage District. I f  upheld, this stipulation would affect the quantities 
of sludge generated, but not the identified set of  sludge management practices set forth in this plan. The currently estimated 
sludge generation-excluding combined sewer overflow sludges-for the year 2000 is 407 dry tons per day on an average 
daily loading basis from the Jones Island and South Shore treatmentplants. An additional 20 to 40  dry tons per day would 
result i f  5/5 limits are imposed. I f  all this sludge were landspread, 9,000- 18,000 acres would be added to the land require- 
men t. If combined sewer overflows are treated in accordance with the very stringent (5/5) court-ordered effluent require- 
ments, it is estimated that an additional 7 dry tons per day would be generated in addition to the 22 dry tons per day 
estimated to be generated on an average daily loading basis from the treatment of combined sewer overflow under the 
recommended plan. 

Because of the relatively inorganic nature and the expected high concentrations o f  many metals, combined sewer overflow 
sludges are recommended to be landfilled. 

Estimated Land Required for Sludge 
Disposal (acresIa 

Source: Camp Dresser & McKee, lnc., Milwaukee Metropolitan Sewerage District, and SEWRPC. 

Assuming Disposal of Sewage 
Effluent Through Land 

Application as Recommended 
in Point Source Element 

1 90 
1 ,I 80 
91 0 

2,280 

150 

110 
880 

1,960 
810 

3,910 

73,030 

Industrial Wastewater Treatment Plant Sludges: Table 32 
summarizes the general recommendations for the man- 
agement of industrial pretreatment sludges. Recycling of 
materials by industries should be encouraged to reduce 
the material entering the pretreatment process and the 
sewerage system, to recover valuable materials wherever 
practicable, and to reduce the quantities of waste 
materials entering the environment. With proper pre- 
treatment, source control, or other contaminant control 

Assuming No Disposal 
of Sewage Effluent 

Through Land Application 

190 
1,180 
1,010 

2,380 

150 

110 
880 

1,960 
890 

3,990 

74,O 10 

measures, industries presently discharging to a municipal 
treatment facility generally may continue to  do so; how- 
ever, the operator of a municipal treatment plant should 
receive prior notice of any major industrial process 
change that might affect the existing treatment. Those 
sludges containing heavy metals or toxic substances in 
amounts sufficient to preclude land spreading should be 
landfilled at  approved sites with proper measures to 
safeguard both groundwater and surface water quality. 



 he regional watsr quality management plan rscommsndr that sludge processing and handling through the year 2000 continue s t  the rite of each warfevrsfer 
treatment plant. It recommends that pmsersing equipment be upgraded, expanded, or replaced as required t o  m w t  the prolected sludge loads at each individual 
facility. Wafer treatment plant sludges are t o  be handled in centralized rewerage sy%fems whenever centralized sanitary rewemge mrvice is available. 
Septage and holding tank wastes are likewise to be rliceived a t  each individual waatavrstsr treatment plant. Industrial wartewater sludges are r e ~ m m e n d s d  tobe 
processed and dirpoled of nsparstely. 

Source: SEWRPC 

98 



Table 32 

GENERAL RECOMMENDATIONS FOR 
DISPOSAL OF INDUSTRIAL WASTEWATER 

TREATMENT SLUDGES I N  THE REGION 

I ~ndurtrla~ category I sludge olrpora~ optlane 1 
Tannery Sludges . . . . . . . . . . . . . . . . . . . . . . . . .  
Metal Plating . . . . . . . . . . . . . . . . . .  
Metal Machlnlng. . . . . . . . . . .  .. . . . .  
Milk Procerr~ng and Other Dairy Waster Sludges 
Meat Procerrlng . . . . . . . . . . . . . . . . . . . . . . . .  
Vegetable Procerr~ng Waster Sludges. . . . . . . . . . . .  
Battery Manufacfurlng Warfe Sludges . . . . .  
Truck and Car Warh Operat8onr. . . . . . . . . . . . .  
Power Plant Waster Sludges . . . . . . . . . . . . . . . . . .  

Landfill 
LandfII 
Landfill or lnclnerafon 
~ a n d f ~ ~  or land rpread#ngb 
L8"df,ll or land snreadlngb 
Landfill or land rpreadlngb 
Landfill 
Landfill 
Landfill 

a Sludge nor discharged to mune,psl system. Lsndf,Nr are kenred by the Wlrcoosm Department of Naforal Reglurces co 
accent hazardous and toxic whrms. These are cunenfiy Merre Disposal Sw!ce. Inc. Frankhn. Land Reciamation. Ltd, 
IOaker landf~lll, and Unrred Was* Systems lLaoer landf,lll. 

Following sfabillzaflon 1d8gesflonj. 

Sowce. Camp D r e w  & McKee. loc. 

Water Treatment Plant Sludges: Water treatment plant 
sludges do not at the present time and are not anticipated 
in the future to  constitute a significant problem for 
disposal. The plan recommends that water treatment 
plant sludges be discharged to  the nearest sewerage 
system if the rates of discharge are controlled to avoid 
disruption of the sewage treatment process. As of 1975, 
I1 of the 17 major municipal water treatment plants 
in the Region discharged sludge t o  a municipal sanitary 
sewerage system. Since all of the six remaining plants are 
located in areas served by sanitary sewers, it is 
recommended that these remaining plants dispose of the 
sludges through the sewer system. 

Septage and Holding Tank Wastes: Septage constitutes 
a relatively small part of the total wastewater sludge 
generated within the Region, as shown in Table 25. In the 
year 2000, assuming substantial implementation of the 
regional land use plan and the point source pollution 
abatement element of the areawide water quality 
management plan, septage and holding tank wastes 
will approximate 70 tons of wet solid, or 2.8 tons of 
dry solids per day. All of the existing and proposed 
public treatment plants in the Region are capable of 
providing capacity to  receive controlled quantities of 
septage and holding tank wastes, although no plant 
should receive more than 10 percent of its average 
influent flow from such wastes. It  is recommended that 
the facilities plans developed for each public sewage treat- 
ment plant include consideration of the facilities needed 
to  receive septage and holding tank wastes for treatment. 
The surface spreading of septage as an alternative to  
discharge of septage into public sewerage systems was 
rejected in the planning process, since septage can be 
only partially stabilized and could constitute a public 
health hazard. Accordingly, the plan recommends that 
all septage and holding tank wastes be discharged to 
public sanitary sewerage systems. Map 1 3  identifies 
general areas allocated for disposal of private septage to 
public sewage treatment plants. The plan recommends 
that septage and holding tank wastes be discharged from 
tank trucks directly into aerated holding tanks or into 
manholes within the larger sewer systems to  ensure 
a gradual release to  the plant influent at a percentage 
of the influent flow rate in order to  minimize the "shock 
load" effects which can be especially important for 

smaller sewage treatment plants and for activated sludge- 
type sewage treatment plants. 

Leachate Collection, Treatment, and Disposal 
All landfills, particularly those accepting hazardous and 
toxic wastes, should be designed to minimize the 
production of leachate and to  protect groundwater. 
Leachate that may be produced must be collected and 
treated before discharge to nearby watercourses. 
Treatment may be provided at a municipal wastewater 
facility or at a self-contained onsite facility. Detailed 
recommendations regarding the treatment and disposal of 
leachate should be developed in conjunction with solid 
waste management studies. 

WATER QUALITY MONITORING PLAN ELEMENT 

The already described land use, point source pollution 
abatement, nonpoint source pollution abatement, and 
wastewater sludge management elements of the recom- 
mended areawide water quality management plan contain 
proposed actions which, when taken together, should 
achieve the recommended water use objectives and 
supporting water quality standards in southeastern 
Wisconsin. It  is also important that steps be taken to 
ensure the establishment of a sound program for 
continuing water quality monitoring to determine the 
extent to which those objectives and standards are being 
met over time. Toward this end, the areawide water 
quality management plan for southeastern Wisconsin 
includes recommendations for an areawide water quality 
monitoring program. This program includes elements 
concerning long-term water quality analyses, special 
analyses to  determine the specific effects of water 
pollution abatement measures, and special lake water 
quality surveys. 

Long-Term Water Quality Analyses 
As documented in SEWRPC Technical Report No. 17, 
Water Quality of Lakes and Streams in Southeastern 
Wisconsin : 1964-1975, there have been conducted 
within the Region a variety of water quality sampling 
programs for both planning and regulatory purposes. 
The Commission itself conducted a benchmark stream 
water quality survey in 1964, and, in cooperation with 
the Wisconsin Department of Natural Resources, con- 
ducted an annual stream water quality monitoring 
program over the period 1966 through 1977. In addition, 
the Wisconsin Department of Natural Resources has 
conducted, and continues t o  conduct on a periodic 
basis, water quality sampling programs as part of stream 
basin surveys in connection with the issuance of pollution 
abatement orders and waste discharge permits. 

It is important that a comprehensive, long-term water 
quality monitoring program be established within the 
Region that can serve the needs of both the Commission 
as an areawide water quality management planning 
agency and the Wisconsin Department of Natural 
Resources as a regulatory agency. Toward this end, the 
plan recommends that a study design be prepared for 
such a comprehensive water quality monitoring program. 
This study design should be prepared under the guidance 
of an advisory committee created by the Commission and 
comprised of representatives of the various agencies in 
Wisconsin concerned with water quality data collection 



and analysis. The study design should specify a detailed 
ongoing comprehensive water quality data collection 
program, including confirmation of the number and 
location of monitoring sites; confirmation of the water 
quality indicators, including biological indicators, for 
which samples are to be analyzed; and analysis and 
specification of the type, frequency, and duration of 
sampling, including an evaluation of the statistical 
implications of the probabilistic approach to water 
quality standards evaluation utilized in the areawide 
water quality management planning program. In addition, 
the study design should specify an organizational 
structure for conducting the program, develop cost 
estimates for the program, and recommend sources of 
funding. The program should be submitted to and 
approved by the Southeastern Wisconsin Regional 
Planning Commission and the Wisconsin Natural 
Resources Board. 

Based upon the analysis conducted by the Commission to 
date, it is recommended that the program be designed to 
include at least 116 sites of water quality samplings in 
and adjacent to the Region, as shown on Map 14. These 
sites include all of the 87 sites sampled by the Commis- 
sion since 1964; 1 9  additional sites identified as necessary 
in the water quality trends analysis set forth in SEWRPC 
Technical Report No. 17; and 10  additional sites 
identified as necessary under the water quality simulation 
modeling effort of the areawide water quality manage- 
ment planning program. It  is recommended that the 
water quality indicators to  be measured include flow, 
temperature, dissolved oxygen, pH, specific conductance, 
total fiveday biochemical oxygen demand (BOD5!, 
chemical oxygen demand, nitrate-nitrogen, organlc 
nitrogen, ammonia-nitrogen, orthophosphate-phosphorus, 
total phosphorus, fecal coliform, fecal streptococcus, 
chloride, total suspended solids, total dissolved solids, 
and chlorophyll-a. In addition, it is recommended that 
phytoplankton, zooplankton, periphyton, and benthic 
organisms be surveyed and that an analysis be conducted 
for species identification, enumeration, and biomass 
measurement. The study design should specify any 
additional water quality parameters for which sampling 
should be conducted, with particular attention to 
hazardous and toxic substances. It is expected that local 
and areawide agencies with management responsibilities 
for water quality will provide input to the development 
of the study design. 

Demonstration Water Quality Sampling Efforts 
It is recommended that special water quality sampling 
efforts be designed and undertaken to demonstrate the 
effects of special water pollution abatement practices 
that may be undertaken, particularly with respect to  
nonpoint source pollution abatement practices. In effect, 
such water quality sampling efforts should be designed 
to establish the quality of storm water runoff before 
a special pollution abatement practice is implemented, 
and after implementation of the practice. Such special 
sampling should be conducted in a carefully controlled 
manner so as to  ensure that the differences in runoff 
quality, if any, can be attributed to  the implementation 

of a particular pollution abatement practice or continua- 
tion of practices. In addition, such special water quality 
sampling efforts should be undertaken as an integral 
part of selected nonpoint source pollution abatement 
programs, and the results documented in technical 
reports so as to contribute to  the state-of-the-art of 
water quality planning and management. As noted in 
SEWRPC Technical Report No. 18, State of the Art 
of Water Pollution Control in Southeastern Wisconsin, 
Volume Three, Urban Storm Water Runoff, the state- 
of-the-art of pollution control, particularly from urban 
runoff, is relatively primitive, and such special water 
quality sampling studies are needed to document the 
effects of specific water pollution abatement practices. 

Water Quality Standards Surveys 
It is recommended that the Wisconsin Department of 
Natural Resources undertake, as necessary, special 
intensive water quality surveys in connection with the 
implementation of recommended point source abatement 
measures. Two types of such special surveys are 
envisioned. The first type of survey would be undertaken 
by the Department to  refine and detail the effluent 
requirements for an individual public or private sewage 
treatment facility. Such a survey, termed a waste load 
allocation survey, would include detailed field studies of 
the physical, chemical, and biological characteristics of 
the receiving surface waters in the immediate vicinity of 
the treatment plant proposed to  be constructed or 
improved. Such a survey is intended to result in the 
establishment of appropriate discharge permit limitations 
for the point source involved. 

The second type of survey would involve the conduct of 
detailed field surveys to evaluate the potential for raising 
the water use objectives and supporting water quality 
standards that have been assigned to specific stream 
reaches. There are about 129 miles of streams in the 
Region that are currently classified by the Wisconsin 
Department of Natural Resources for uses lower than 
those envisioned in the national goal of "fishable and 
swimmable" waters, and for which the areawide water 
quality management plan recommends the establishment 
of higher use objectives. This areawide planning 
recommendation will have to  be reevaluated, prior to  
Department action, through field investigations. If such 
field investigations confirm the areawide systems analysis 
findings, the Wisconsin Natural Resources Board should 
reclassify the affected stream reaches and work toward 
achievement of the higher water use objectives. 

Lake Water Quality Monitoring 
Sound lake water quality management planning requires 
the conduct of special water quality surveys. Under the 
areawide water quality management planning program, 
the Commission was able to collect water quality data 
for 1 3  of the 100 major lakes in the Region. In addition, 
the inland lake renewal program being conducted by 
the Wisconsin Department of Natural Resources had, as 
of the end of 1978, collected such data for an additional 
seven major lakes. The conduct of lake water quality 
surveys and the preparation of a lake water quality 
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management plan are best accomplished under the 
aegis of a local lake management agency such as a lake 
protection and rehabilitation district, a special-purpose 
unit of local government whose primary function is to 
preserve and enhance lake water quality. It  is, accord- 
ingly, recommended that the management agencies 
designated in the implementation chapter of this volume 
assume the lead in preparing local lake use plans, con- 
ducting the necessary water quality data collection 
activities required to prepare such plans, and establishing 
long-term water quality sampling programs to monitor 
the effects of plan implementation. 

COST REVENUE ANALYSIS 

In order to assist the public officials concerned, as well as 
concerned citizens, in evaluating the financial feasibility 
of the recommended regional water quality management 
plan, a schedule of capital and operation and mainte- 
nance costs was prepared, which, if followed, would 
result in total plan implementation over a 25-year period. 
This schedule of capital and operation and maintenance 
costs includes the staging of the necessary facility 
construction and the distribution of the attendant costs 
over the 25-year plan implementation period 1976 
through 2000. 31 This schedule is presented in summary 
form for the Region as a whole in Table 33. In addition, 
Tables 34, 35, and 36 present the schedule in more 
detailed form by the three major plan elements: point 
source pollution abatement, nonpoint source pollution 
abatement, and sludge management, respectively. These 
costs are all expressed in terms of August 1976 dollars. 
This .-analysis does not reflect the impact of the agree- 
ments and stipulation with the State of Illinois in the 
Milwaukke, South Milwaukee, Kenosha, and Racine areas. 

A series of more detailed capital and -operation and 
maintenance cost tables is set forth in Chapter I11 of this 
volume. These detailed tables set forth the capital costs 
and the estimated operation and maintenance costs 
associated with implementation of each of the individual 
recommended plan elements by year and by private 
or public sector. Those detailed tables concerning plan 
elements in the public sector include individual 
recommendations by year and by unit or units of 
government concerned. The ultimate adoption of 
schedules of capital and operation and maintenance 
costs for implementation of the recommended plan will 
require a determination by responsible elected public 
officials of not only those individual plan elements to be 
implemented and the timing of such implementation, 
but of the available means of financing.32 

31 The point source and sludge management elements 
have been estimated over the full 25-year period because 
significant capital investment in these facilities has been 
made since the 1975 sewerage facilities inventories. 
The nonpoint source element has been costed out over 
the 20-year period 1980-2000, reflecting the lead time 
required to begin an essentially new activity. 

The full capital investment cost of implementing the 
recommended regional water quality management plan is 
estimated at $1.26 billion over the 25-year plan 
implementation period. Of this total cost, about $855 
million, or 68 percent, is required to fully implement the 
recommended point source plan element; about $209 
million, or 16 percent, is required to fully implement the 
nonpoint source plan element; and about $199 million, 
or 16  percent, is required to fully implement the sludge 
management plan element. Of the total capital cost of 
about $1.26 billion, about $1.09 billion, or 87 percent, 
would be required for projects in the public sector, with 
the remaining $170 million, or 1 3  percent, required for 
projects in the private sector. 

Of the estimated total capital cost of about $855 million 
required to fully implement the point source element 
of the recommended plan, about $841.4 million, or 
98 percent, would be required for projects in the public 
sector, with the remaining $13.3 million, or 2 percent, 
for projects in the private sector. As shown in Figure 1,  
within the public sector, about $244.6 million, or 
29 percenb, would be required for construction of public 
sewage treatment plants; about $1.4 million, or less than 
1 percent, would be required for the construction of 
publicly owned special-purpose sewage treatment plants; 
about $193.4 million, or 22 percent, would be required 
for the construction of intercommunity trunk sewers; 
and about $402 million, or 48 percent, would be required 
for projects designed to abate combined sewer over- 
flows. Within the private sector, about $8.3 million, or 
62 percent, would be required for the construction of 
privately owned special-purpose sewage treatment plants, 
with the remaining $5 million, or 38 percent, being 
required for projects designed to abate pollution from 
industrial waste discharges. 

Of the estimated capital cost of about $208.8 million 
required to  fully implement the nonpoint source 
pollution abatement element of the recommended 
plan, about $56 million, or 27 percent, would be required 
for projects in the public sector, with the remaining 
$152.5 million, or 73 percent, for projects in the private 
sector. The public sector costs include an assumed 
cost-sharing of 50 percent of the cost of carrying out 
recommended conservation practices and livestock waste 
control facilities on private land. Within the public sector, 
about $39.0 million, or 70 percent, would be required for 
the installation of construction erosion control practices 
on public lands; about $2 million, or 0.3 percent, would 
be required for those urban land practices designed to 
result in an approximate 25 percent reduction in pollu- 
tant runoff; about $2.6 million, or 5 percent, would 
be required for those urban land practices designed to 

32 Plan costs have not been estimated for the water 
quality monitoring element o f  the plan. As noted earlier 
in this chapter, this element needs to be designed in detail 
and then costed through the preparation of a formal 
study design and submitted to  the appropriate units and 
agencies of government concerned. 



Table 33 

SCHEDULE OF  CAPITAL AND OPERATION AND MAINTENANCE COSTS OF  THE RECOMMENDED 
AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE REGION BY MAJOR PLAN ELEMENT 

BY YEAR: 1976-2000 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

I Total Average $ 33,656,760 1 $ 36,671,328 1 $ 530,200 1 $ 775,000 $ 34,186,960 $ 37,446,328 1 

result in an approximate 50 percent reduction in pollu- 
tant runoff; about $11.2 million, or 20 percent, would 
be required for livestock waste control projects; about 
$0.2 million, or 0.3 percent, would be required for those 
rural land conservation practices designed to result in an 
approximate 25 percent reduction in pollutant runoff; 
about $0.9 million, or 1.6 percent, would be required 
for those additional rural land conservation practices 
designed to result in an approximate 50 percent reduc- 
tion in pollutant runoff; and about $2.2 million, or 
3.9 percent, would be required for those additional 

Public 

Capital 

$ 6,400,000 
19,451,000 
5,989,000 

14,280,000 
7 1,233,000 
80,378,000 
97,855,000 

127,348,000 
1 12,380,000 
83,459,000 
51,573,000 
39,856,000 
43,309,000 
60,829,000 
23,669,000 

1,594,000 
- .  

182,000 
81 7,000 
81 7,000 
-. 

- - 
- .  

- - 
- - 

$841,419,000 

rural land conservation practices designed to result in an 
approximate 75 percent reduction in pollutant runoff. 
Within the private sector, about $117.2 million, or 
77 percent of the total private sector capital cost, would 
be required for the design and installation of construction 
site erosion control practices on private lands; about 
$20.9 million, or 14  percent, would be required for those 
urban land practices designed to result in an approxi- 
mate 25 percent reduction in pollutant runoff; about 
$11.2 million, or 7 percent, would be required for 
livestock waste control projects; about $0.2 million, or 

Sector 

Operation and 
Maintenance 

$ 29,563,900 
29,570,800 
29,809,800 
29,855,200 
30,447,500 
30,653,500 
30,754,800 
31,627,600 
32-71 9,700 
35,977,800 
36,277,500 
36,603,600 
36,793,600 
36,983,600 
41,735,700 
41,739,000 
41,739,000 
41,739,000 
41,739,000 
41,742,100 
41,742,100 
41,742,100 
41,742,100 
41,742,100 
41,742,100 

$91 6,783,200 

Point Source Plan ~ l e r n e n t ~  

Total 

Capital 

$ 7,720,000 
20,77 1,000 
7,309,000 

15,600,000 
72,553,000 
81,698,000 
99.1 75,000 

128,668,000 
1 13,700,000 
84,834,000 
51,573,000 
39,856,000 
43,309,000 
60,829,000 
23,669,000 

1,594,000 
. . 

182,000 
81 7,000 
81 7,000 

- - 
- - 
. . 
. - 
. . 

$854,674,000 

Private 

Capital 

$ 1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,375,000 

. - 
- - 
-. 

- - 
- - 
- - 
- - 
- - 
- - 
. - 
. . 
. . 

. . 

- .  

- - 

$1 3,255,000 

Operation and 
Maintenance 

$ 29,913,900 
29,990,800 
30,279,800 
30,385,200 
31,037,500 
31,303,500 
31,454,800 
32,387,600 
33,544,700 
36,857,800 
37,157,500 
37,483,600 
37,673,600 
37,863,600 
42.61 5,700 
42,6 19,000 
42.61 9,000 
42,619,000 
42,619,000 
42,622,100 
42.622.1 00 
42.622.1 00 
42.622.1 00 
42,622,100 
42,622,100 

$936,158,200 

Sector 

Operation and 
Maintenance 

$ 350,000 
420,000 
470,000 
530,000 
590,000 
650,000 
700,000 
760,000 
825,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 
880,000 

$1 9,375,000 



Table 33 (continued) 

0.1 percent, would be required for those rural land 
conservation practices designed to result in an approxi- 
mate 25 percent reduction in pollutant runoff; about 
$0.9 million, or 0.6 percent, would be required for those 
additional rural land conservation practices designed 
to result in an approximate 50 percent reduction in 
pollutant runoff; and about $2.2 million, or 1 percent, 
would be required for those additional rural land 
conservation practices designed to result in an approxi- 
mate 75 percent reduction in pollutant runoff. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Tota l  

Of the estimated capital cost of $198.6 million to  fully 
implement the sludge management element of the 
recommended plan, about $193.9 million, or 98 percent, 
would be required for projects in the public sector, with 

the remaining $4.7 million, or 2 percent, required for 
projects in the private sector. Within the public sector, 
about $182.5 million would be required for projects 
designed to result in the disposal of sludges from public 
sewage treatment plants, about $0.3 million would be 
required for projects designed to dispose of sludges from 
publicly owned special-purpose sewage treatment plants, 
and about $11 million would be required for projects 
designed to dispose of sludges from combined sewer 
overflows. Within the private sector, about $1.7 million 
would be required for projects designed to dispose of 
sludges from privately owned special-purpose sewage 
treatment plants, and about $3.0 million would be 
required for projects designed to dispose of sludges from 
industrial wastewater sources. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Capital 

$ - - 
- - 
- - 
- - 

16,394,000 
16.1 66,000 
16,166,000 
16,166,000 
16,166,000 
7,082,000 
7,950,000 
7,950,000 
7,950,000 
7,950,000 
8,225,000 
8,225,000 
8,225,000 
8,225,000 
8,225,000 
7,950,000 
7,950,000 
7,950,000 
7,950,000 
7,950,000 
7,950,000 

$208,765,000 

Public 

Capital 

$ - -  
- - 
- - 
- - 

5,064,000 
4,836,000 
4,836,000 
4,836,000 
4,836,000 
1,705,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 
2,197,000 
2,197,000 
2.1 97,000 
2.1 97,000 
2.1 97,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 

$56,318,000 

Nonpo in t  Source Plan Element 

Tota l  

Operation and 
Maintenance 

$ - - 
- - 
- - 
. . 

5,959,000 
7,131,000 
8,294,000 
9,464,000 

10,627,000 
10,647,000 
10,828,000 
10,862,000 
10,882,000 
10,915,000 
9,891,000 
9,905,000 
9,923,000 
9,934,000 
9,940,000 
9,952,000 
9,968,000 
9,981,000 
9,990.000 

10,002,000 
10.01 5,000 

$205.1 10.000 

$ 8,350,600 

Sector 

Operation and 
Maintenance 

$ - -  
. - 
- - 
- - 

2,777,000 
3,321,000 
3,856,000 
4,391,000 
4,926,000 
4,970,000 
5,057,000 
5.1 08,000 
5,151,000 
5,202,000 
4,199,000 
4,236,000 
4.27 1,000 
4,300,000 
4,330,000 
4,364,000 
4,398,000 
4,428,000 
4,459,000 
4,488,000 
4.51 8,000 

$92,750,000 

$ 2,252,720 

Private 

Capital 

$ -. 

. - 
- - 
- - 

1 1,330,000 
1 1,330,000 
1 1,330,000 
1 1,330,000 
1 1,330,000 
5,377,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 

$1 52,447,000 

$ 6,097,880 $ 8,204,400 $ '3,710,000 

Sector 

Operation and 
Maintenance 

$ . - 
. - 
- - 
- - 

3,182,000 
3.81 0,000 
4,438,000 
5,073,000 
5,701,000 
5,677,000 
5,77 1,000 
5,754,000 
5,731,000 
5,7 13,000 
5,692,000 
5,669,000 
5,652,000 
5,634,000 
5,6 1 0,000 
5,588,000 
5,570,000 
5,553,000 
5,531.000 
5,514,000 
5,497,000 

$1 12,360,000 

$ 4,494,400 



Table 33 (continued) 

The average annual cost of the total capital investment 
required to implement those projects in the public sector 
approximates $43.7 million, or about $22 per capita-the 
per capita cost being based on the anticipated regional 
population in 1985. The average annual capital costs and 
corresponding per capita costs of implementing the public 
sector portions of the point source, nonpoint source, and 
sludge management plan elements are, respectively, about 
$33.7 million, or about $17 per capita; $2.2 million, 
or about $1 per capita; and $7.7 million, or about 
$4 per capita. 

The total average annual public and private cost of 
carrying out the recommended plan is estimated to be 
$102.2 million, expressed in constant 1976 dollars. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

1 Total 

Annual 

Of this, $102.2 million, $50.5 million would be required 
for capital investment and $51.7 million for operation 
and maintenance costs. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Average 

The average annual public cost of carrying out the 
recommended plan, including not only the construction 
of needed new facilities but the operation and mainte- 
nance of the entire pollution abatement system, is 
estimated at $89.6 million in 1976 dollars. Of this 
total, $43.7 million, or about 49 percent, represents 
capital expenditures for plan implementation, with the 
remaining $45.9 million, or 51 percent, representing 
average annual operation and maintenance costs over the 
25-year plan implementation period. 

Capital 

$ 2,877,000 
3,729,000 
1,969,000 
6,051,000 

10,094,000 
25,834,000 
27,606,000 
30,344,000 
30,252,000 
18,842,000 
14,916,000 
1,476,000 
3,237,000 

1 0,133,000 
10.1 33,000 
1.1 06,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$1 98,599,000 

$ 7,943,960 

Public 

Capital 

$ 2,507,000 
3,359,000 
1,599,000 
5,681,000 
9,724,000 

25,464,000 
27,236,000 
29,974,000 
29,882,000 
18,472,000 
14.7 16,000 

1,276,000 
3,037,000 
9,933,000 
9,933,000 
1.1 06,000 

- . 
- - 
- - 
. - 
. . 

- - 
. . 

. - 
- - 

$1 93,899,000 

$ 7,755,960 

Total 

Operation and 
Maintenance 

$ 3,940,900 
4,047,900 
4,093,900 
4,212,900 
4,465,200 
4,697,400 
4,943,400 
5,176,500 
5,496,700 
5,666,600 
5,814,100 
5,865,100 
5,905,100 
5,945,100 
7,426,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 

$1 52,361,200 

$ 6,094,448 

Sludge Management Plan ~ l e m e n t ~  

Sector 

Operation and 
Maintenance 

$ 3,365,900 
3,467,900 
3,508,900 
3,622,900 
3,870,200 
4,097,400 
4,338,400 
4,566,500 
4,881,700 
5,046,600 
5,194,100 
5,245.1 00 
5,285,100 
5.325.1 00 
6,806,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 

$1 37,086,200 

$ 5,483,448 

Private 

Capital 

$ 370,000 
370,000 
370,000 
370,000 
370,000 
370,000 
370,000 
370,000 
370,000 
370,000 
200,000 
200,000 
200,000 
200,000 
200,000 

- - 
. - 
- - 
- - 
- - 
- - 
- . 
- - 
- - 
- - 

$4,700,000 

$ 188,000 

Sector 

Operation and 
Maintenance 

$ 575,000 
580,000 
585,000 
590,000 
595,000 
600,000 
605,000 
61 0,000 
61 5,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 

$1 5,275,000 

$ 61 1,000 



Table 33 (continued) 

a Costs are expressed in terms of August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price lndex = 169. I). The costs 
include capital and operation and maintenance but do not include the costs of debt retirement or the effects of inflation. The point source 
and sludge costs include engineering, legal, and administrative a110 wances and contingencies, as well as interest during construction. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Source: SEWRPC. 

Projected average annual public revenues for water and trunk sewers. The remaining $103 million represents 
quality-related purposes within the Region, as docu- revenues for land management-related items, such as 
mented in Volume Two, Chapter I11 of this report, refuse collection and disposal, street sweeping and 
are about $191 million per year. Of this amount, about maintenance, snow and ice control and removal, leaf 
$88 million represents revenues for point source and rubbish pickup and disposal, storm sewer cleaning 
pollution abatement, including sewage treatment plants and maintenance, and local water quality sampling and 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Total 

Capital 

$ 10,597,000 
24,500,000 
9,278,000 

21,651,000 
99,041,000 

123,698,000 
142,947,000 
175,178,000 
160.118.000 
110,758,000 
74,439,000 
49,282,000 
54,496,000 
78.91 2,000 
42,027,000 
10,925,000 
8,225,000 
8,407,000 
9,042,000 
8,767,000 
7,950,000 
7,950,000 
7,950,000 
7,950,000 
7,950,000 

$1,262,038,000 

Public 

Capital 

$ 8,907,000 
22.8 10,000 

7,588,000 
19,961,000 
86,021,000 

1 10,678,000 
129,927,000 
162,158,000 
147,098,000 
103,636,000 
68,211,000 
43,054,000 
48,268,000 
72,684,000 
35,799,000 
4,897,000 
2,197,000 
2,379,000 
3,014,000 
2,739,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 

$1,091,636,000 

Operation and 
Maintenance 

$ 33,854,800 
34,038,700 
34,373,700 
34,598,100 
41,461,700 
43.1 31,900 
44,692,200 
47,028,100 
49,668,400 
53,171,400 
53,799,600 
54.21 0,700 
54,460,700 
54,723,700 
59,933,100 
59,990,400 
60,008,400 
60,019,400 
60,025,400 
60,040,500 
60,056,500 
60,069,500 
60,078,500 
60,090,500 
60.1 03,500 

$1,293,629,400 

$ 50,481,520 

Total plana 

Sector 

Operation and 
Maintenance 

$ 32,929,800 
33,038,700 
33,318,700 
33.478.1 00 
37,094,700 
38,071,900 
38,949,200 
40,585,100 
42,527,400 
45,994,400 
46,528,600 
46,956,700 
47,229,700 
47,510,700 
52,741,100 
52,821,400 
52,856,400 
52,885,400 
52.91 5,400 
52,952,500 
52,986,500 
53.01 6,500 
53,047,500 
53,076,500 
53.1 06,500 

$1,146,619,400 

$43,665,440 $ 51,745,176 

Private 

Capital 

$ 1,690,000 
1,690,000 
1,690,000 
1,690,000 

13,020,000 
13,020,000 
13,020,000 
13,020,000 
13,020,000 
7,122,000 
6,228,000 
6,228,000 
6,228,000 
6,228,000 
6,228,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 

$1 70,402,000 

$ 6,816,080 $ 45,864,776 

Sector 

Operation and 
Maintenance 

$ 925,000 
1,000,000 
1,055,000 
1.1 20,000 
4,367,000 
5,060,000 
5,743,000 
6,443,000 
7,141,000 
7.1 77,000 
7,271,000 
7,254,000 
7,231,000 
7.21 3,000 
7.1 92,000 
7,169,000 
7,152,000 
7,134,000 
7.1 10,000 
7,088,000 
7,070,000 
7,053,000 
7,031,000 
7,014,000 
6,997,000 

$147,010,000 

$ 5,880,400 



Table 34 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS OF THE POINT SOURCE ELEMENT 
OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE REGION 

BY MAJOR PLAN SUBELEMENT BY YEAR: 1976-2000 

enforcement programs. This latter amount may be 
thought of as a pool of public revenues, a portion of 
which could be directed toward the implementation of 
the public sector portion of the nonpoint source 
pollution abatement plan element. 

Public Sewage Publicly Owned Spec~al-Purpose Intercommunity Abatement of Combined 

On a gross basis, the projected average annual revenues, 
including state and federal grants, of about $88 million 
for point source items exceed somewhat the revenues 
needed to fully implement the public sector point source 
and sludge management elements of the recommended 
planabout  $84 million annually. While such a com- 
parison does indicate that the plan implementation costs 
are reasonable, it is important to note that the two 
figures are not fully comparable. The recommended plan 
does not include, for example, the cost of constructing 
lateral, branch, or local trunk sewers. To the extent 
that these facilities are financed by public funds, public 
costs would be increased. However, to the extent that 
such facilities are financed by private landowners and 
developers, as recommended by the Commission, the 
public costs would not be increased. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

As noted above, local units of government in the 
Region are projected to  raise revenues totaling about 
$103 million annually over the next 25 years for non- 
point source pollution control activities. The $6 million 
average annual public cost associated with implementing 
the recommended nonpoint source pollution abatement 
measures represents, for the most part, a new cost to 
local governments, since essentially all of the activities 
represented in the projection will have to be continued, 
and the new activities called for in the plan also under- 
taken. It is possible that some existing activities can be 
redirected to  carry out portions of the recommended 
plan. The extent to which this may be possible can only 
be determined upon completion of the more detailed 
nonpoint pollution source planning and engineering 
studies called for in the plan. New nonpoint pollution 
source activities will be required in both urban and rural 
areas. In the urban areas, budgets for local public works 
departments will likely have to be increased to carry 
out the plan. In rural areas, the long-term declining 
trend in public assistance through agricultural practices 
cost-sharing programs, such as the conservation programs 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual 
Average 

Treatment 

Capital 

$ 4.530.000 
6,238,000 
3,580,000 
6,166,000 

72,316,000 
16,864,000 
21.813.000 
39,560,000 
51,886,000 
35,455,000 
11,280,000 

1,316,000 
3,362,000 

15,122,000 
15,122,000 

. ~ 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

$ 244,610,000 

$ 9,784,400 

Plants 

Operation and 
Maintenance 

$ 29.516.50Q 
29,516,500 
29,744,500 
29,779,500 
30,356,500 
30,474.500 
30,549,500 
31,282.500 
32.21 7,500 
34,437,500 
34,523,500 
34,654,500 
34,654,500 
34,654,500 
39,142,500 
39,142,500 
39,142,500 
39,142,500 
39,142,500 
39,142,500 
39,142,500 
39,142,500 
39,142,500 
39,142,500 
39.1 42,500 

$ 876,929,500 

$ 35,077,180 

Sewage 

Capital 

$ 141,000 
141,000 
141,000 
141,000 
141,000 
141,000 
141,000 
141,000 
141,000 
141,000 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

$ 1,410,000 

$ 56,400 

Treatment Plants --. 
Operatton and 
Ma~ntenance 

$ 46,000 
52,000 
56,000 
59,000 
63,000 
68,000 
72,000 
76.000 
80,000 
83,000 
83,000 
83.000 
83.000 
83,000 
83,000 
83,000 
83,000 
83,000 
83.000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 

$ 1,900,000 

$ 76,000 

Trunk 

Capital 

$ 1,729,000 
13,072,000 
2,268,000 
6,373,000 

16,276,000 
20,873,000 
33,401.000 
45,147.000 
21,953,000 
9,463,000 
1,893,000 

140,000 
1,547.000 
7,307,000 
8,547,000 
1,594,000 
. . 

182.000 
81 7,000 
817,000 

- - 
- - 
- - 
- - 
- - 

$ 193,399,000 

$ 7,735.960 

Sewers 

Operation and 
Maintenance 

pp-ppp-- 

$ 1,400 
2,300 
9,300 

16,700 
28,000 

11 1.000 
133,300 
269.100 
422.200 
507,300 
531,000 
536,100 
536,100 
536.100 
610,200 
613,500 
613.500 
613,500 
613,500 
61 6,600 
616,600 
616,600 
616,600 
616,600 
61 6,600 

$ 10,403,700 

$ 416,148 

Sewer 

Capital 

$ - - 
. . 

. ~ 

1,600.000 
42,500,000 
42,500,000 
42,500,000 
42,500.000 
38.400.000 
38,400.000 
38.400.WO 
38,400,000 
38,400,000 
38,400,000 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. ~ 

. . 

. . 

$ 402,000,000 

$ 16,080,000 

Overflows 

Operation and 
Ma~ntenance 

$ - - 
. . 
. . 

. . 

- - 
. . 

. . 

. . 

. . 

950.000 
1,140,000 
1,330,000 
1,520,000 
1,710,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,030 
1,900.000 

$ 27,550,000 

$ 1,102,000 

Capital 
Operation and 
Maintenance 

$ 33,656,760 $ 36,671,328 

$ 6,400.000 
19,451.000 29,570,800 
5.989.000 29,809,800 

14,280.000 
71,233,000 
80,378,000 
97,855.000 

127,348,000 
112,380.000 
83,459.000 
51.573.000 
39.856.000 
43,309.000 
60,829,000 
23,669,000 

1,594,000 

182.000 
817,000 
817.000 
. . 

. . 

. . 

. . 

. . 

$ 841,419.000 

29,855,200 
30,447,500 
30,653,500 
30,754,800 
31.627.600 
32,719,700 
35,977,800 
36,277,500 
36,603,600 
36,793,600 
36.983.600 
41,735,700 
41,739,000 
41,739,000 
41.739.000 
41,739.000 
41,742,100 
41,742,100 
41,742,100 
41,742,100 
41,742.100 
41,742,100 

5 916,783,200 



Table 34 (continued) 

a Costs are expressed in terms of August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price lndex = 169.1). The costs 
include capital and operation and maintenance but do not  include the costs of  debt retirement or the effect.5 of inflation. The costs include 
engineering, legal, and administrative allowances and contingencies, as well as interest during construction. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Source: SEWRPC. 

of the U. S. Department of Agriculture, Agricultural 
Stabilization and Conservation Service, will have to  
be reversed. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

From the foregoing, i t  may be concluded that  there 
should be sufficient public revenue available over the 
next 20 to  30 years to  implement the recommended 
areawide water quality management plan without signifi- 
cant shifts in local expenditure patterns. The cost of plan 
implementation must be viewed in terms of the substan- 
tial benefits-namely, achieving the recommended water 
use objectives and supporting water quality standards 
for the Region's surface waters; elimination of existing 
public health hazards through the timely extension of 
sanitary sewer service; and the avoidance of the creation 
of new public health hazards due t o  further use of septic 
tank sewage disposal systems in areas covered by soils 

Annual 
Average 

poorly suited to  the use of such systems. Importantly, in 
this respect, if the Congressionally mandated national 
water quality gcal is t o  be met within the Region to  the 
maximum extent practicable, the level of expenditure 
required to  implement the recommended areawide water 
quality management plan will be necessary. 

ABILITY O F  THE RECOMMENDED PLAN 
TO MEET THE OBJECTIVES AND STANDARDS 

In its most basic sense, planning is a rational process for 
establishing and meeting objectives. The objectives 
established for the areawide water quality management 
plan, together with supporting principles and standards, 
are set forth in Volume Two, Chapter I1 of this report. 
The objectives for the wastewater sludge management 
plan element are set forth in Chapter VII of SEWRPC 
Planning Report No. 29. 

Privately Owned 
Special-Purpose Sewage 

Total 
Public and 

Treatment 

Capital 

$ 820,000 
820,000 
820,000 
820,000 
820,000 
820,000 
820,000 
820.000 
820,000 
880.000 

. . 
. . 
. . 

. - 

. . 

-. 
. . 
. . 
. . 

. - 

. . 

. . 

-. 
. . 
. - 

$ 8,260,000 

$ 330,400 

Private 

Capital 

$ 7,720,000 
20,771,000 

7,309,000 
15,600,000 
72,553,000 
81,698,000 
99,175,000 

128,668,000 
113,700,000 
84,834,000 
51,573,000 
39,856,000 
43,309,000 
60,829,000 
23,669,000 

1,594,000 
. . 

182,000 
81 7,000 
817,000 
. . 
. . 
. . 
. . 

. . 

$ 854,674,000 

34,186,960 

Plants 

Operation and 
Maintenance 

$ 320,000 
360,000 
390,000 
420,000 
450,000 
480,000 
510,000 
530,000 
565,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 
600,000 

$ 13,625,000 

$ 545,000 

Private Sectora 

Industrial Waste 
sectorsa 

Operation and 
Maintenance 

$ 29,913,900 
29,990,800 
30,279,800 
30,385,200 
31,037,500 
31,303.500 
31,454,800 
32,387,600 
33,544,700 
36,857,800 
37.1 57,500 
37,483,600 
37,673,600 
37,863,600 
42,615,700 
42.61 9,000 
42.6 19.000 
42,619,000 
42,619,000 
42,622,100 
42,622.1 00 
42.622.1 00 
42.622.1 00 
42,622,100 
42,622.1 00 

$ 936,158,200 

$ 37,446,328 

Capital 

$ 500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
495,000 
. . 
. . 

. . 

. - 
-. 
. . 

-. 
. . 
. . 
. . 
. - 
-. 
-. 
. . 
- . 

$ 4,995,000 

$ 199,800 

Total 
Private 

Discharges 

Operation and 
Maintenance 

$ 30,000 
60,000 
80.000 

1 10,000 
140,000 
170,000 
190,000 
230,000 
260,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 
280,000 

$ 5,750,000 

$ 230,000$ 

Capital 

$ 1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,320,000 
1,375,000 
-. 
. - 
-. 

. . 
-. 
.. 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 

$ 13,255,000 

530,200$ 

Sector 

Operation and 
Maintenance 

$ 350,000 
420,000 
470,000 
530,000 
590,000 
650,000 
700,000 
760,000 
825.000 
880,000 
880.000 
880,000 
880,M)O 
880.000 
880.000 
880.000 
880,000 
880.000 
880.000 
880,000 
880.000 
880.000 
880.000 
880,000 
880.000 

$ 19,375,000 

775,000$ 



Table 35 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS OF THE NONPOINT SOURCE ELEMENT 
OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE REGION 

BY MAX)R PLAN SUBELEMENT BY YEAR: 1976-2000 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Project 
'fear 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Total 

Annual Average 

Public sectora 

Construction 

$ 1,562,400 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Erosion 

Capital 

.. 

. . 

. . 

.. 
1,705,000 
1,705.000 
1,705,000 
1,705,000 
1,705,000 
1,705,000 
1,922,000 
1,922.000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 
1,922.000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 

$39,060,000 

$ 279,360 

Urban 

Control 

Operation and 
Maintenance 

.. 

.. 

.. 

.. 
304,000 
304,000 
304,000 
304,000 
304,000 
304,000 
344,000 
344,000 
344,000 
344,000 
344,000 
344,000 
344,000 
344,000 
344,000 
344,000 
344,000 
344,000 
344.000 
344.000 
344,000 

$6,984,000 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

$ 9,120 

Capital 

. . 
-. 
.. 
.. 

2,186,000 
1,958,000 
1,958,000 
1,958,000 
1,958,000 
1,705,000 
1,922,000 
1,922,000 
1,922,000 
1,922,000 
2,197,000 
2,197,000 
2,197,000 
2,197,000 
2,197,000 
1,922,000 
1,922,000 
1,922.000 
1,992,000 
1,922,000 
1,922,000 

$41,928,000 

$ 1,677,120 

Annual 
Average 

$ 1,282,240 

(25 Percent 

Capital 

.. 

. . 

. . 

. . 
228,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

- - 
- - 
- - 
- - 
- - 

$228,000 

Total 

Operation and 
Maintenance 

. . 

. . 

-. 
. . 

2,777,000 
3,321,000 
3,856,000 
4,391,000 
4,926,000 
4,970,000 
5,057.000 
5.1 08,000 
5.1 51,000 
5,202,000 
4,199,000 
4,236,000 
4,271,000 
4,300,000 
4,330,000 
4,364,000 
4,398,000 
4,428,000 
4,459,000 
4,488,000 
4,518.000 

$92,750,000 

$ 3,710,000 

Public Sectora 

Rural 

Reduction) 

Operation and 
Maintenance 

-. 
. . 

.. 
-. 

1,936,000 
1,952,000 
1,965,000 
1,978,000 
1,991,000 
2,008,000 
2,023,000 
2.042.000 
2,058,000 
2,077,000 
1,048,000 
1,058,000 
1,067,000 
1,074,000 
1,083,000 
1,093,000 
1,103,000 
1 ,I 12,000 
1.1 21,000 
1.1 29,000 
1.1 38.000 

$32,056,000 

$ 105,600 $ 2,148,400 

Urban Land Practices 

$ - - 

Total 
Livestock Waste 

Control 

$ 447.000 

(50 Percent 

Capital 

. . 

. . 

. . 

. . 
253,000 
253,000 
253,000 
253,000 
253,000 
. - 
. . 
. . 
. . 

. . 
275,000 
275,000 
275,000 
275,000 
275,000 
.. 
.. 
. . 
. . 

. . 

. . 

$2,640,000 

$ - - 

(75 

Capital 

$ - .  
. . 

. . 

. . 

- -  
- - 
- - 
- - 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ - - 

$ - - 

Reduction) 

Operation and 
Maintenance 

.. 

. . 

. . 

. . 
537,000 

1.065.000 
1,587,000 
2.1 09.000 
2,631,000 
2.658.000 
2,690,000 
2,722,000 
2,749,000 
2.781.000 
2,807,000 
2,834,000 
2,860,000 
2,882,000 
2.903.000 
2,927,000 
2,951,000 
2,972,000 
2,994,000 
3,015,000 
3,036,000 

$53,710,000 

Percent Reduction) 

Operation and 
Maintenance 

$ - -  
. . 

- . 
-. 
. . 
. . 

. . 

. . 

. . 

-. 
. . 
. . 
.. 
-. 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

$ - - 

(25 Percent Reduction) 

$ 6,000 $ - -  

Capital 

$ - -  
- . 
. . 
. . 

2,237,000 
2,237,000 
2,237,000 
2,237,000 
2,237,000 
. . 

- . 
. . 

- . 
- . 
- - 
- - 
. . 
- - 
. . 
- . 
- - 
- - 
. - 
- - 
-. 

$ 11,185,000 

Conservation Practices 

(50 Percent Reduction) 

$ 34,800 

Operation 
and 

Maintenance 

$ .. 
-. 

. . 
-. 

. . 

. . 
- . 
. - 
. . 

. . 

. - 

. . 

. - 
- . 
-. 
-. 
. . 
.. 
.. 
. - 
.. 
-. 
. . 
.. 
. . 

$ - -  

(75 Percent Reduction) 
- 

$ 87,000 

--- 

Capital 

$ -. 
. . 
-. 
. . 
32,000 
32,000 
32,000 
32,000 
32,000 
. . 

.. 

. - 

. . 
- . 
. . 
.. 
.. 
- . 
. - 
. . 
- - 
- - 
. - 
. . 
. - 

$ 160,000 

$ - -  

Operation 
and 

Maintenance 

$ .. 
. - 
. - 
. . 
. . 
. - 
. . 
. . 
. . 
. . 

. . 

. . 
- - 
-. 
- . 
. - 
- - 
. - 
. . 
- - 
-. 
. - 
. . 
. - 
. . 

$ - -  

Capital 

$ .. 
. . 

. - 

. . 
174,000 
174,000 
174,000 
174.000 
174,000 

- - 
- - 
-. 

- - 
. . 
. . 

- . 
. - 
. - 
. - 
- . 
. - 
- - 
. - 
. - 
. - 

$ 870,000 

$ - - 

Capital 

$ - -  
.. 
- - 
-. 

435,000 
435,000 
435.000 
435,000 
435,000 
. . 

. - 

. - 

. - 
- - 
. - 
. - 
-. 
. - 
. - 
- - 
- - 
. . 
. . 
. - 
. . 

$2,175,000 

Operation 
and 

Maintenance 

$ .. 
- . 
- - 
- - 
- - 
- - 
. - 
-. 
. - 
- . 
-. 
. . 
- . 
. . 
- - 
. . 
. . 
. - 
. . 
. - 
- - 
. - 
. . 
. . 
. - 

$ - -  

$ 575,600 

Operation 
and 

Maintenance Capital Maintenance 

$ - -  $ - -  

$ - - 

-. 
. . 
. - 
. . 
. - 
. . 
.. 
- - 
- - 
. . 
- - 
-. 
. - 
-. 
. - 
-. 
-. 
- - 
- - 
. - 
. - 
- - 
. . 
- - 

$ - -  

. . 

-. 

2,878,000 
2,878,000 
2,878,000 
2,878,000 
2,878,000 
-. 
. - 
- - 
. - 
-. 
. . 

. - 

. . 
-. 
-. 

. - 
-. 
. - 
. - 
. - 
-. 

$ 14,390,000 

- - 
. . 
. . 
. - 
. . 

. . 

. . 

. - 

. - 

. - 

. . 

. . 
-. 
. . 
-. 
. - 
. . 
. - 
. - 
-. 
. . 
-. 
. - 

$ - -  



Table 35 (continued) 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Calendar 
Year 

Total 

Annual 
Average 

I Private Sectora 1 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Rural 

Livestock Waste Conservation Practices 

Control (25 Percent Reduction) (50 Percent Reduction) (75 Percent Reduction) Total 

Operation Operation Operation Operation Operation 
Project and and and and and 

'fear Capital Maintenance Capital Maintenance Capital Maintenance Capital Maintenance Capital Maintenance 

$117,201,000 

$ 4.688.040 

Total I $ 11,185.000 1 

Private Sectora 

Annual 
Average $ 447,000 

S20.907.000 

$ 836.280 

Construction Erosion 
Control 

Capital 

$ - -  
. . 
. . 
. - 

5.1 16,000 
5,116,000 
5.1 16,000 
5.1 16,000 
5.1 16,000 
5.1 16,000 
5,767,000 
5,767,000 
5,767,000 
5,767.000 
5,767,000 
5,767,000 
5,767,000 
5,767,000 
5,767,000 
5,767,000 
5,767,000 
5,767,000 
5,767,000 
5,767,000 
5,767,000 

$20,856,000 

$ 834.240 

Operation 
and 

Maintenance 

$ - -  
. . 
- . 
. . 

912,000 
91 2,000 
91 2,000 
91 2.000 
91 2,000 
91 2,000 

1,029,000 
1.029.000 
1,029,000 
1,029.000 
1.029.000 
1,029,000 
1,029,000 
1,029,000 
1,029,000 
1,029,000 
1,029,000 
1,029.000 
1,029,000 
1,029,000 
1,029,000 

(25 Percent 

Capital 

$ - -  
.. 

-. 
.. 

3,336,000 
3,336,000 
3,336,000 
3,336,000 
3,336,000 

261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 

Reduction) 

Operation 
and 

Maintenance 

$ .- 
. . 

. - 

. - 

. . 

. - 

. - 

. . 

. . 

. . 

. . 

. . 

. . 

.. 

. . 

. . 

. . 

. . 

.. 

. . 

. . 

. . 

. . 

. . 

. . 

$ - -  

$ - -  

Urban 

Urban Land Practices 

(50 Percent 

Capital 

$ .. 
. . 
. . 
. . 
. . 
-. 
. . 
. . 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. - 

. . 

-. 
. . 
. . 
. . 
. . 

$ - - 

$ - - 

(75 Percent 

Capital 

$ -. 
. . 
. . 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. - 

. . 

. . 

. - 

. . 

. - 

. . 

. . 

. . 

.. 
-. 

. . 

. . 

. . 

. . 

Reduction) 

Operation 
and 

Maintenance 

$ .. 
. . 
-. 
.. 
. . 
. . 
. . 
. . 
. . 

.. 

. . 

. - 
-. 
. . 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

- . 
- . 

Reduction) 

Operation 
and 

Maintenance 

$ -. 
-. 
. . 
. . 
. . 

. . 

. . 

. . 

. . 

.. 

. . 

. - 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

.. 

. . 

. . 

. . 

. - 

Total 

Capital 

$ .- 
-. 
. . 

-. 
8,452.000 
8,452,000 
8,452,000 
8,452,000 
8,452,000 
8,452,000 
5.377.000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6,028,000 
6.028.000 

$ - - 

$ - - 

Operation 
and 

Maintenance 

$ - -  
.. 
. . 
. - 
91 2,000 
91 2,000 
912,000 
912,000 
91 2,000 
91 2,000 
912.000 

1,029,000 
1.029.000 
1,029,000 
1,029.000 
1,029,000 
1,029,000 
1,029,000 
1,029,000 
1,029,000 
1,029,000 
1,029,000 
1,029,000 
1,029,000 
1,029.000 

$ - - 

$ - - 

$ - - 

$ - - 

$138,057,000 ' $20,907,000 

$ 5.522.280 $ 836,280 



Table 35 (continued) 

' 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

I 

1 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
77 
18 
19 
20 
21 
22 
23 
24 
25 

I 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Annual 
Average 

Total I -1 
Operation , 

and I 
Capital Maintenance 

_I 

$ .. $ .. i 
. . . -  I 
. . - -  I 
. . .. ! 

10,638,000 3,689,000 
10,410,000 4,233,000 
10,410,000 4,768,000 
10,410,000 5,303.000 
10.41 0.000 5,838,000 
7,082,000 5,882,000 
7,950,000 6,086,000 
7,950,000 6,137,000 
7,950.000 6.1 80,000 
7,950,000 6,231,000 1 
8,225,000 5,228,000 
8,225,000 5,265,000 
8.225,OOO 5,300.000 
8,225,000 5,329,000 
8,225,000 5,359,000 
7,950.000 5,393.000 
7,950,000 5,427,000 
7,950,000 5,457,000 
7,950,000 5,488.000 
7,950,000 5,517.000 
7,950,000 5,547,000 

$1 79,985,000 $1 13,657.000 

$ 7,199,400 $ 4,546,280 I 

Total urbana 

Project 
Year 
- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Construction 
Erosion Control 

Capital 

. - 
-. 
-. 

5,756,000 
5,756,000 
5,756,000 
5,756,000 
5,756,000 
. . 
- . 
. - 
. . 
. . 
. . 
. . 

. - 

. . 

. . 

. . 

. . 

. - 
-. 
. . 
. . 

$ 28,780,000 

Livestock Waste 

I 

Capital 

Total Rurala 

$ 1,151.200 

Control 

Capital 

$ - -  
. . 
-. 
.. 

4,474,000 
4,474,000 
4,474,000 
4,474,000 
4,474,000 
. - 
. . 
-. 
-. 
- - 
. . 
. . 
-. 
.. 
. . 

. . 

.. 

. . 

. . 

. . 

.. 

$ 22,370,000 

$ 895,000 

Operation 
and 

Ma~ntenance 

$ 3,658,120 

Operation 
and 

Maintenance 

-. 
. . 
.. 

1,632,000 
1,632,000 
1,632.000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632,000 
1,632.000 
1.632.000 
1,632,000 
1,632,000 

$34,272,000 

$ 1,371.000 

Totala 

Operation 
and 

(75 Percent 

Capital 

(25 Percent 

Capital 

Maintenance 

$ - -  
-. 
-. 
-. 

2,270.000 
2,898,000 
3,526,000 
4.1 61,000 
4,789.000 
4,765,000 
4,742,000 
4,725,000 
4,702,000 
4,684,000 
4,663,000 
4,640.000 
4,623,000 
4,605,000 
4,581,000 
4,559,000 
4,541,000 
4,524.000 
4,502,000 
4,485,000 
4,468,000 

$ 91,453,000 

Reductton) 

Operation 
and 

Ma~ntenance 

5 . -  
. . 

. - 

. . 

- - 
- - 

- - 
- -  
- -  
- - 

- - 
- - 
- - 

- - 
- - 

- - 
- - 
- - 

- - 
- - 
- - 
- - 

- - 
- -  
- - 

$ - - 

$ - - 

Urban Land Practices 

Reduction) 

Operation 
and 

Maintenance 
-- 

(75 Percent 

Capital 

. . 

. - 

. . 
870,000 
870,000 
870,000 
870,000 
870,000 

- - 
- -  
- - 
- -  
- - 
- - 
- -  
- - 

- -  
- -  
- - 
- - 
- -  
- - 
- - 
- - 

$4,350,000 

$ 174.000 

(25 Percent 

Capital 

. - 

.. 

. - 
64,000 
64.000 
64,000 
64,000 
64,000 
. . 
. . 
. . 
. - 
. . 
. . 
. . 

- - 
. - 
. . 
. . 
. . 

. . 
-. 
. . 
. - 

$ 320,000 

$ 13,000 

! 
I 

( 

$ - -  
. . 

~. 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

$ - - 

$ - - 

(50 Percent 

Capital 

$ .. 

.. 

.. 

.. 
253,000 
253,000 
253,000 
253.000 
253,000 

. . 

.. 

. . 

. . 

.. 

275,000 
275,000 
275,000 
275,000 
275,000 

.. 

. . 

. . 

. . 

. . 

. . 

$2,640.000 

$ 105,600 

$ .. 

. . 

. . 

. . 

1,936,000 
1,952.000 
1,965,000 
1,978,000 
1,991,000 
2,008.000 
2,023,000 
2,042,000 
2,058,000 
2,077,000 
1,048,000 
1,058,000 
1,067.000 
1,074,000 
1,083.000 
1,093,000 
1,103,000 
1 ,I 12,000 
1,121,000 
1,129,000 
1,138,000 

$32,056,000 

$ 1,282,240 

$ .. 
. . 

. . 

. . 

6,821,000 
6,821,000 
6,821,000 
6,821,000 
6,821,000 
6,821,000 
7,689,000 
7,689,000 
7,689,000 
7,689,000 
7,689,000 
7,689,000 
7,689,000 
7,689,000 
7,689,000 
7,689,000 
7,689,000 
7,689,000 
7,689,000 
7.689.000 
7,689,000 

$1 56,261,000 

$ 6,250,440 

Reduction) 

Operation 
and 

Maintenance 

-. 
. . 
. . 
74,000 

142,000 
210,000 
279,000 
348,000 
345,000 
342,000 
340,000 
337,000 
335,000 
333,000 
331,000 
329,000 
327,000 
324,000 
322,000 
320,000 
318,000 
316,000 
314,000 
31 2.000 

$6,298,000 

$ 251,920 

Conservation Practices 

$ 69,600 

Reduction) 

Operation 
and 

Maintenance 

. . 

. . 

. . 
521,000 

1,039,000 
1,557,000 
2,080,000 
2,597,000 
2,578.000 
2,559,000 
2,545.000 
2,527,000 
2,512.000 
2,494.000 
2,475,000 
2,461,000 
2,447,000 
2,428.000 
2,409,000 
2,395,000 
2,381.000 
2,362,000 
2,348,000 
2,334,000 

$47,049,000 

$ 1,882,000 

Reduction) 

Operation 
and 

Maintenance 

$ . -  
. . 

. . 

. . 

537,000 
1,065,000 
1,587,000 
2,109,000 
2,631,000 
2,658.000 
2,690.000 
2,722,000 
2,749.000 
2,781,000 
2,807,000 
2.834.000 
2,860.000 
2,882,000 
2,903,000 
2,927,000 
2,951,000 
2,972,000 
2,994,000 
3,015.000 
3,036,000 

$53.71 0.000 

$ 2.148.400 

(50 Percent 

Capital 

. . . . . . . . . . . . . . . . . . . . . . . .  
.. 
. . 
. . 

348,000 
348,000 
348,000 
348,000 
348,000 

- - 
- - 
- - 
- - 
- - 
- -  
- - 

- - 
- - 
- - 
- -  
- - 

- - 
- - 
- -  
- - 

$1,740,000 

$ 153,360 

$ .. 

. . 

.. 

. . 

1,216,000 
1,216,000 
1,216,000 
1,216,000 
1,216,000 
1,216.000 
1,373,000 
1,373,000 
1,373,000 
1,373,000 
1,373,000 
1,373,000 
1,373,000 
1,373.000 
1,373,000 
1,373,000 
1,373,000 
1,373.000 
1,373,000 
1,373,000 
1,373,000 

$27,891.000 

$ 1,115,640 

Reduction) 

Operation 
and 

Maintenance 

. . 

. . 

. . 
43,000 
85,000 

127,000 
170.000 
212,000 
210,000 
209,000 
208,000 
206,000 
205,000 
204,000 
202,000 
201,000 
199,000 
197,000 
196,000 
194.000 
193,000 
192,000 
191.000 
190,000 

$ 3,834,000 

$ .. 

. . 

. . 

. . 

3,564,000 
3,336,000 
3,336,000 
3,336,000 
3,336,000 

261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
267.000 
261,000 
261,000 
261,000 
261,000 
261,000 
261,000 
261.000 
261,000 

$21,084,000 

$ 843,360 



Table 35 (continued) 

Calendar 
Year 

Total 

Project 
Year 

Annual Average 

a Costs are expressed in terms o f  August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price lndex = 169.11. The costs include capital and 
operation and ma~ntenance but do not include the costs of debt retjrernent or the effects of ~nflanon. 

Nonpolnt Source Plan Element 

Source: SEWRPC. 

A summary of the objectives and standards is set forth in fully meet the recommended water use objectives and 
Table 37, together with comments on the extent to  supporting water quality standards that are set forth in 
which the recommended areawide water quality Volume Two, Chapter I1 of this report, it is important to 
management plan, including the sludge management reiterate here that full implementation of the plan would 

Total Publlc Sector 

element, meets those objectives and standards. In some not result in fully meeting the national goal for all surface 
cases the standards have been used as a design input in waters in the Region. Of the total 1,180 miles of stream 

Capltal 

Prlvate Sector 

Capltal 

the preparation of the recommended plan. In such within the Region to  which use objectives were assigned 
cases the comment noted in Table 37 simply indicates and for which analyses were completed, 1,054 miles, or 

Operation 
and 

Ma~ntenance Capltal 

Operation 
and 

Ma~ntenance 

that the standard has been met. In other cases the about 89 percent of the total, were assigned water use 
standard has been partially met, and a quantitative objectives fully compatible with the national goal. The 

Operatlon 
and 

Matntenance 

measure of the degree to which the standard has been remaining 126 miles, or about 11 percent, were assigned 
met is set forth in the table. In the remaining cases the use objectives that were lower than the national goal 
table simply indicates that the standard could be met, of "fishable and swimmable" waters. Of these 126 miles, 
meaning that the particular standard is primarily directed 56 miles, or 44 percent, were found to have nutrient 
toward plan implementation and becomes meaningful levels caused by urban runoff that cannot be sufficiently 
only in the selection of specific sites and the construction reduced to  meet the national goal except at an excessive 
of specific facilities. cost. Thirty one miles, or 25 percent, have, as a result 

of natural conditions and drainage modifications, a sub- 
One of the most important objectives concerns the standard level of dissolved oxygen that cannot be 
development of a water quality plan that would result sufficiently increased to  support the maintenance of 
in the construction of facilities and the institution of desired aquatic life. The remaining 39 miles, or 31 per- 
practices that would abate water pollution so as to  meet cent, lie within intensively urbanized portions of the 
the recommended water use objectives and supporting Region and have been permanently and irreversibly 
water quality standards and, in turn, meet the national altered through channelization with concrete lining, 
goal of "fishable and swimmable" waters as set by the thus making application of the national goal impractical. 
U. S. Congress in Public Law 92-500. While the areawide While the analyses indicated that the water quality in 
water quality management plan has been designed to these 126 stream miles will be improved over current 



Table 36 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS OF THE SLUDGE MANAGEMENT 
ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN 

FOR THE REGION BY MAJOR PLAN SUBELEMENT BY YEAR: 1976-2000 

conditions by implementation of the plan recommen- 
dations, the waters involved still would not meet the 
national goal. The 126 miles of stream reach concerned 
are shown on Map 15. Of the 126 miles, 70 miles, or 
56 percent, have been assigned the water use objective of 
"limited fishery and aquatic life and limited recreational 
use," and 56 miles, or 44 percent, have been assigned the 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total  

water use objective of "warmwater fishery and aquatic 
life and limited recreational use." Similarly, of the 
100 major lakes in the Region, five are not expected 
to meet the national goal of "fishable and swimmable" 
waters either because of natural bog conditions, or 
because of nutrient loadings to the lake that cannot be 
sufficiently reduced except at an excessive cost. These 
lakes are identified on Map 15. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

In summary, implementation of the , recommended 
areawide water quality management plan, including the 
sludge management element, would result in substantial 
achievement of the recommended water quality and 

Annual 
Average 

sludge management objectives and supporting standards, 
and in achievement of the national goal of "fishable and 
swimmable" waters. As a result, implementation of the 
plan may be expected to  provide a safer, more healthful, 
and more pleasant, as well as more orderly and efficient, 
environment for all life within the Region. Implementa- 
tion of the recommendations in the plan would abate 
many of the existing water quality problems, would avoid 
development of new problems, and would do much to 
protect and enhance the underlying and sustaining 
natural resource base of the Region. An environmental 
assessment of the recommended plan has been pub- 
lished separately. 

MAJOR ISSUES IDENTIFIED IN THE 
DEVELOPMENT OF THE AREAWIDE 
WATER QUALITY MANAGEMENT PLAN 

Public Sewage 

A number of major issues deserving explicit discussion 
in this report were raised during the conduct of the 

$ 442,400 

Treatment 

Capital 

$ 2,477,000 
3,329,000 
1,569,000 
5,651,000 
9,694,000 

25,434,000 
26,100,000 
28,838,000 
28,746,000 
17,336,000 
13.61 0.000 

170,000 
1,931,000 
8,827,000 
8,827,000 
. - 
. . 

- - 
- - 
. . 

. . 

-. 

. . 

-. 

- - 

$182,539,000 

$ 7 301,560 

Plants 

Operation 
and 

Maintenance 

$ 3,354,900 
3,455,900 
3,495,900 
3,608,900 
3,855.200 
4,081,400 
4,281,400 
4,468,500 
4,742,700 
4,866,600 
4.974.1 00 
4,985,100 
4.985.1 00 
4,985.1 00 
6,426,400 
6,426,400 
6,426,400 
6,426,400 
6,426,400 
6,426,400 
6,426,400 
6,426,400 
6,426,400 
6,426,400 
6,426,400 

$130,831,200 

Total 

Capital 

$ 2,507,000 
3,359,000 
1,599,000 
5,681,000 
9,724,000 

25,464,000 
27,236,000 
29,974,000 
29,882,000 
18,472,000 
14,716,000 

1,276,000 
3,037,000 
9,933,000 
9,933,000 
1,106,000 

- - 
- - 
. . 

- - 
- - 
- - 
. - 
- - 
. . 

$193,899,000 

Public 

Publicly Owned 
Special-Purpose Sewage 

$ 5.233.248 1 $ 12,000 

Operation 
and 

Maintenance 

$ 3,365,900 
3,467,900 
3,508,900 
3,622,900 
3,870,200 
4,097,400 
4,338,400 
4,566,500 
4,881,700 
5,046,600 
5,194,100 
5,245,100 
5,285,100 
5,325.1 00 
6,806,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 
6,846,400 

7 

S137,086,200 

sectora 

Combined 
Sewer Overf low 

Treatment 

Capital 

$ 30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
- - 
- - 
- .  

- - 
. . 

- - 
- - 
- .  

-. 

. - 

. . 

. . 

. . 

. . 

- .  

$ 300,000 

$ 18,200 

Capital 

$ - - 
- . 
- - 
. - 
. . 

- - 
1,106,000 
1,106,000 
1,106,000 
1,106,000 
1,106,000 
1,106,000 
1,106,000 
1 ,I 06,000 
1,106,000 
1,106,000 

- - 
- . 
- - 
- . 
. - 
. . 

- . 
- - 
- - 

$1 1,060,000 

Plants 

Operation 
and 

Maintenance 

$ 11.000 
12,000 
1 3,000 
14,000 
1 5,000 
16,000 
17,000 
18,000 
19,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20;OOO 
20,000 
20,000 
20,000 
20,000 
20,000 

$ 455,000 

Sludges 

Operation 
and 

Maintenance 

$ - -  
- - 
- . 
- . 
- - 
- - 
40,000 
80,000 

120,000 
160,000 
200,000 
240,000 
280,000 
320,000 
360,000 
400,000 
400,000 
400,000 
400,000 
400.000 
400,000 
400,000 
400,000 
400,000 
400,000 

$ 5,800,000 



Table 36 (continued) 

a Costs are expressed in terms of August 1976 dollars IENR Construction Cost lndex = 2445 and Consumer Price lndex = 169.11. The costs 
include capital and operation and maintenance but do not include the costs of debt retirement or the effects of inflation. The costs include 
engineering, legal, and administrative allowances and contingencies, as well as interest during construction. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Source: SEWRPC. 

areawide water quality management planning program 
for southeastern Wisconsin. The conclusions pertaining 
to these issues have helped to shape the plan recommen- 
dations. Some of the issues are particularly important 
because they concern proposed changes in the existing 
water quality management policies and programs. The 
issues concern interpretation of water quality standards, 
the relative cost of control of point and nonpoint sources 
of pollution, phosphorus removal at sewage treatment 
plants, advanced waste treatment at sewage treatment 
plants, land disposal of sewage effluent, sewer extension 
policies, the effect of the plan's sewerage component on 
internal migration patterns, and the design of major 
sewerage facilities, particularly with respect to the 
provision of capacity for anticipated growth beyond the 
plan design year. This section of the chapter is intended 
to discuss briefly each of these issues and summarize the 
position of the Commission regarding each issue. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Interpretation of Water Quality Standards 
The selection and interpretation of water quality 
standards represents one of the most important issues 
in the water quality planning process. Only through 
the application of standards can water use objectives 
be defined and meaning be given to  the national goal 
of "fishable and swimmable" waters established by the 
U. S. Congress in Public Law 92-500. 

Annual 
Average 

Historically, water quality management efforts have been 
based upon the belief that water pollution is essentially 
a dry weather, low streamflow problem. Accordingly, 
such efforts have been oriented toward determining 
effluent limitations for major point sources of pollution, 
primarily public and private sewage treatment plants. 

Privately Owned 
Special-Purpose Sewage 

Treatment Plant 

Public and Private 

Since such plants normally discharge sewage effluent 
at a relatively constant rate and of a relatively uniform 
quality, water pollution problems can be created when 

Capital 

$ 170,000 
170,000 
1 70,000 
170,000 
170,000 
170,000 
1 70,000 
1 70,000 
170,000 
1 70,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 

- - 

$ 1,700,000 

$ 68,000 

Capital 

$ 2,877.000 
3,729,000 
1,969,000 
6,051,000 
10,094,000 
25,834,000 
27,606,000 
30,344,000 
30,252,000 
18,842,000 
14.91 6,000 
1,476,000 
3,237,000 
10.1 33,000 
10.1 33,000 
1 1 ,I 06,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$198,599,000 

$ 7,943,960 

Sludges 

Operation 
and 

Maintenance 

$ 75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 
1 10,000 
1 15,000 
120,000 
120,000 
120 000 
120,000 
120,000 
120,000 
120,000 
120,000 
1 20,000 
1 20,000 
120,000 
1 20,000 
1 20,000 
1 20,000 
1 20,000 
120,000 

$ 2,775,000 

$ 111,000 

Private sectora 

Industrial 
Wastewater 

~ o t a l ~  

Operation 
and 

Maintenance 

$ 3,940,900 
4,047,900 
4,093,900 
4.21 2,900 
4,465,200 
4,697,400 
4,943,400 
5.1 76,500 
5,496,700 
5,666,600 
5.81 4,100 
5,865,100 
5.905.1 00 
5,945,100 
7,426,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466,400 
7,466.400 

$1 52,361,200 

$ 6.094.448 

Total 

Capital 

$ 370,000 
370,000 
370,000 
370,000 
370,000 
370,000 
370,000 
370,000 
370,000 
370,000 
200,000 
200,000 
200,000 
200,000 
200,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 4,700,000 

Capital 

$ 200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
260,000 
200,000 
200,000 
200,000 
200,000 
200,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$3,000,000 

$ 120,000 

Operation 
and 

Maintenance 

$ 575,000 
580,000 
585,000 
590,000 
595,000 
600,000 
605,000 
610,000 
61 5,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 
620,000 

$1 5,275,000 

$ 188,000 

Sludges 

Operation 
and 

Maintenance 

$ 500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 

$1 2,500,000 

$ 500,000 $ 611,000 



Figure 1 

PUBLIC SECTOR CAPITAL COSTS OF IMPLEMENTING 
THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR SOUTHEASTERN WISCONSIN 

NONPOINT 
E L E M E N T  

SOURCE 
5 -\ 

TOTAL PUBLIC CAPITAL COST $ 1.09 BILLION 

Source: SEWRPC. 

streamflows decline significantly. This belief has also 
lead to the consideration of dissolved oxygen as the 
most critical indicator of water quality conditions. 
Thus, water quality management programs have been 
designed to attempt to control point sources of pollution 
by specifying appropriate sewage treatment plant effluent 
limitations. These limitations are intended to ensure that 
the instream water quality standards are met during all 
but the very lowest flow conditions, such conditions 
being defined as flows less than those experienced as the 
7-day average, 1 in 10-year recurrence interval low flow. 
This type of analysis formed the basis for the effluent 
limits recommended in the adopted regional sanitary 
sewerage system plan and utilized as the minimum levels 
of treatment for a point of departure for the develop- 
ment of recommendations in this areawide water quality 
management plan. 

Recent water quality monitoring programs, however, 
have tended to  change the belief that water pollution is 
only a dry weather, point source-related problem. As 
evidenced by the water quality monitoring results 
documented in SEWRPC Technical Report No. 17, Water - 
Quality of Lakes and Streams in Southeastern Wisconsin: 
1964-1975, numerous violations of water quality 
standards have been known to occur in streams under 
conditions other than of dry weather low flow, and from 
sources other than point sources. Accordingly, it was 
determined in the areawide water quality management 
planning program for southeastern Wisconsin that the 
recommended plan must focus on resolving surface 
water quality problems during high as well as low 
flow conditions. 

In order to  identify an appropriate technique for 
interpreting the applicable water quality standards, an 
analysis was made of water quality monitoring data from 
streams in the Region that have relatively clean water and 
healthy fisheries and for which the water use objectives 
are considered to be met at  the present time. Review of 
these data indicated that even in such relatively clean 
streams, the specified water quality standards are not 
met all of the time. Violations of standards were found 
on occasion, but such violations were generally of short 
duration and of low intensity and, consequently, would 
not be expected to adversely affect fish and aquatic life 
and the beneficial use by humans of the surface waters. 
Therefore, it was concluded that it would be impractical 
to interpret the water quality standards on an absolute 
basis; that is, as being required to  be met 100 percent of 
the time. Accordingly, it was determined to assess water 
quality conditions against the water quality standards 
on a probabilistic basis, specifying, in effect, the percent 
of total time the water quality conditions were to be 
in compliance with the standards, subject only to the 
requirement that point source pollution abatement 
measures continue to be designed to  meet the stan- 
dards during the 7day average, 1 in 10-year recurrence 
interval low flow condition in the receiving stream. Thus, 
a proper interpretation of the water quality standards 
would permit the standards to  be violated under 
extremely low flow conditions; that is, those conditions 
under which flows are less than the 7day 1 in 10-year 
recurrence low flow, and for a specified proportion of 
the time under relatively high flow conditions. 

Analyses were made to determine the percent of the 
time a given standard should be allowed to be violated 
except under specified conditions. A 95 percent com- 
pliance level was selected as the criterion for meeting 
the water quality standards for those indicators which 
directly affect desirable forms of aquatic life; namely, 
dissolved oxygen, temperature, un-ionized ammonia- 
nitrogen, and pH. A 90 percent compliance level was 
selected as the criterion for those indicators which do not 
directly affect desirable forms of aquatic life; namely, 
phosphorus and fecal coliform organisms. The analyses 
indicated that if these compliance levels were met during 
periods other than extreme low flow conditions, the 
duration of the violation could be expected to be rela- 
tively short and the intensity of the violation to be 
relatively low, so that desirable forms of aquatic life 
should not be adversely affected. The selection of this 
probabilistic approach to the interpretation and applica- 
tion of the water quality standards formed an important 
basis for the evaluation of alternative plans and the 
selection of a recommended plan, particularly with 
respect to nonpoint sources of pollution. It is recom- 
mended that this probabilistic approach to water quality 
standards and interpretation be considered a supplement 
to the current exemption in the standards for low flow 
conditions of less than the 7-day average 1 in 10-year 
recurrence low flow. This approach should be applied to 
all of the standards supporting the water use objectives 
used in the preparation of the areawide water quality 
management plan for southeastern Wisconsin. 



Table 37 

ABILITY OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN 
TO MEET THE WATER QUALITY AND SLUDGE MANAGEMENT OBJECTIVES AND STANDARDS 

Degree t o  Which 
Standard Is Met  

M e t  

Met  

Could be met  

Met  

Met  

Met  

Met  

Could be m e t  

Met  

M e t  

Could b e  met  

Met  

Qual i ty  Management Objectives 

Standard 

Provide sanitary sewer service t o  medium- and high- 
density urban development 

Provide sanitary sewer service t o  contiguous lowdens i t y  

urban development 

Provide storm water management facilities t o  areas o f  

low-, medium-, and h ighdensi ty  urban development 

Provide sanitary sewer service t o  areas where publ ic  

health hazards due t o  mal funct ion ing septic tank sys- 
tems have been declared 

Size sanitary sewerage facilities so that  capacity is n o t  
provided fo r  development i n  pr imary environmental 
corr idors 

Size sanitary sewerage facilities so that  capacity is n o t  

provided fo r  development i n  f loodlands 

Size sanitary sewerage facilities so that  capacity is n o t  

provided fo r  development o f  lands covered b y  signifi- 
cant concentrat ions o f  soils having very severe l im i -  
ta t ions fo r  urban development 

Promote urban development i n  a series o f  complete 
neighborhood uni ts  through the t im ing  o f  the  exten- 
sion o f  sanitary sewerage facilities 

Size sanitary sewerage and storm water management 
facilities i n  accordance w i t h  the land use development 
pattern set fo r th  i n  the adopted regional land use plan 

Discharge industrial wastes t o  the  extent feasible t o  
munic ipa l  sanitary sewer systems fo r  u l t imate treat- 
ment  and disposal 

Give p r io r i t y  i n  the  appl icat ion o f  rural land management 
practices t o  pr ime agricultural lands 

Determine the level o f  treatment t o  be provided at  
sewage treatment plants and industrial wastewater o u t -  
falls through water qual i ty  analyses direct ly related 
t o  the recommended water use objectives 

Determine nonpoint  source pol lu tant  contro l  practices 
through water qual i ty  analysesdirectly related t o  the 

Water 

Number 

1 

2 

recommended water use objectives 

Fence o u t  domestic livestock f r o m  lakes and streams 
and avoid direct s torm water runo f f  f r o m  livestock 
feeding areas t o  lakes and streams 

Objective 

Description 

The  development o f  land manage- 
ment  and water qual i ty  contro l  
practices and facilities--inclusive o f  
sanitary sewerage systems--that w i l l  
effectively serve the  existing 
regional urban development pattern 
and promote implementation o f  the 
regional land use plan, meeting the 
anticipated need for  sanitary and 
industrial wastewater disposal and 
the  need fo r  s torm water r u n o f f  
contro l  generated b y  the existing 
and proposed land uses 

The development o f  land management 
and water qual i ty  contro l  practices 
and facilities--inclusive o f  sanitary 
sewerage systems--so as t o  meet the 
recommended water use objectives 
and supporting water qual i ty  standards 

Avoid the discharge o f  sewage treatment p lant  eff luent 
d i rect ly  t o  inland lakes 

Incorporate sewage treatment plant eff luent l imitat ions 
established b y  the  Federal Lake Michigan Enforcement 
Conference t o  plans 

Require existing sewage treatment plants scheduled t o  b e  
abandoned t o  provide the degree o f  treatment needed 
t o  meet the recommended water use objectives 

M e t  

Met  

Could b e  met  



Table 37 (continued) 

- 

Degree t o  Which 
Standard Is Met 

Could be met  

Could be met 

Met  

Could be met  

Could be met 

Could be met  

Partially Met: 3 0  o f  48 
publ ic  sewage treat- 
ment  plants discharg- 
ing 85  percent of the 
year 2000 design 
f l o w  in the Region 
could meet this 
standard 

Could be met 

Met  

Could be met 

Could be met  

Could be met  

Met 

Could be met  

Could be met 

Met  

Quali ty Management Objectives 

Standard 

Require any interim sewage treatment plants deemed 
necessary t o  implement the  long-range regional land use 
plan t o  provide a level o f  treatment required t o  meet 
the  recommended water use objectives 

Prohibit  bypassing o f  sewage t o  storm sewer systems, 
open channel drainage courses, and streams 

Eliminate o r  adequately treat combined sewer overflows 

Require sewage treatment plants t o  per form w i thou t  
bypassing inf luent sewage 

Provide b y  1983, best available wastewater treatment at 
industrial sewage treatment plants 

Provide b y  1983, best practicable wastewater treatment 
at all sanitary sewage treatment plants 

Avoid b y  1985, the discharge o f  pol lutants b y  sanitary or 
industrial sewage treatment plants in  amounts which 
wou ld  preclude the achievement o f  the recommended 
water use objectives 

Plan, design, and conduct the  transit ion o f  lands f rom 
rural t o  urban use so as t o  contr ibute t o  the  achieve- 
ment  o f  the recommended water use objectives 

Locate new sewage treatment plants outside o f  the 100- 
year recurrence interval f loodplain 

Where necessary, f loodproof  existing sewage treatment 
plants in  the 100-year recurrence interval f loodplain 

Design and develop new sewage treatment plants and 
storm water storage and treatment facilities so as 
t o  relate well t o  the urban development pattern 
as reflected in  regional and local plans 

Locate new sewage treatment plants o n  sites adequate 
fo r  expansion t o  ult imate capacity 

Dispose o f  sludge f r o m  sewage treatment plants consistent 
w i t h  rules and regulations pertaining t o  air qual i ty  con- 
t r o l  and solid waste disposal 

Locate devices used fo r  long-term o r  short-term storage o f  
pol lutants collected through treatment o f  wastewater o r  
through the  application o f  land management practices 
t o  the greatest extent possible o n  sites lying outside o f  
the 100-year recurrence interval f loodplain 

El iminate the discharge o f  heavy metals, pesticides, in-  
dustrial chemicals, o r  other  substances in  quantities 
k n o w n  t o  be tox ic  o r  hazardous t o  fish and aquatic l i fe 

Avoid the degradation o f  existing water quali ty levels 

Water 

Number 

2 
(continued) 

3 

Objective 

Description 

The development o f  land management 
and water quali ty control practices and 
facilities--inclusive o f  sanitary sewer- 
age systems--that are properly related 
t o  and w i l l  enhance the overall qual i ty 
o f  the  natural and manmade environ- 
ments 



Table 37 (continued) 

1 

Cost-Effectiveness of Point vs. Nonpoint ! 

Source Pollution Abatement Measures quality planning efforts in past years have concentrated 
One of the issues raised in the planning process concerned on the control of water pollution from point sources. and 
the extent to which it might be to substitute have largely ignored nonpoint sources bf pollution.  his 
what are perceived by some to be less expensive nonpoint has resulted in some cases in recommendations calling 

I 

source pollution abatement measures for more expensive for advanced levels of waste treatment at sewage 
point source pollution abatement measures. Most water treatment plants. 

Water Qual i ty  Management Objectives 

Standard 

Min imize the sum o f  sanitary sewerage system operating 
and capital investment costs 

Min imize the sum o f  s torm water contro l  fac i l i ty  and 
related land management practice operating and 
capital investment costs 

Min imize the to ta l  number o f  sanitary sewerage systems 
and sewage treatment facilities i n  order t o  effect 
economies o f  scale and concentrate responsibility for  
water qual i ty  management 

Max imum feasible use o f  all existing and commi t ted  
water po l l u t i on  contro l  facilities 

A l low and encourage the use o f  new o r  improved mate- 
rials and management practices 

Design sanitary sewerage systems, sewage treatment 
plants, and storm water management facilities f o r  
staged o r  incremental construct ion where feasible 
and economical 

Avoid alignments f o r  new sewer construct ion outside 
o f  existing publ ic  r ightsafuvay 

Min imize in f i l t ra t ion and clear water in f lows t o  the  
sanitary sewerage system 

Design and develop concurrently wherever possible sani- 
tary  sewerage systems and storm water management 
systems t o  effect engineering and construct ion 
economies, and t o  ensure the separate funct ion and 
integri ty o f  each o f  the t w o  systems 

Development b y  designated management agencies o f  a 
system o f  user charges and industr ial  cost recovery 

Ut i l ize t o  the max imum extent possible the existing 
inst i tut ional structure fo r  water po l lu t ion abatement - 

Concentrate t o  the  greatest extent possible the responsi- 

b i l i t y  fo r  water po l lu t ion contro l  and abatement i n  the  
most  immediate local publ ic  agency o r  the  most  d i rect ly  
involved private en t i t y  

Ensure that  each designated management agency has 
appropriate legal author i ty ,  financial resources, technical 
capability, and practical autonomy suff icient t o  carry o n  
i ts responsibilities 

Number 

4 

5 

Degree t o  Which 
Standard Is Met  

Met  

Cou Id be met  

Met  

Met  

Could be met  

Could be met  

Partially Me t  

Could be met  

Cou Id be met  

Could be met  

Met  1 
M e t  

Could be met  

Objective 

Descript ion 

The  development o f  land manage- 
ment  and water qual i ty  contro l  
practices and facilities--inclusive o f  
sanitary sewerage systems-that are 
economical and eff icient, meeting 
al l  o ther  objectives at the lowest 
possible cost 

The development o f  water qual i ty  
management institutions--inclusive o f  
the governmental units and their re- 
sponsibilities, authorities, policies, 

procedures, and resources--and sup- 
por t ing revenue-raising mechanisms 

that  are effective and locally accept- 
able, and that  w i l l  provide a sound 
basis for  plan implementation includ- 
ing the planning, design, construction, 
operation, maintenance, repair, and 
replacement o f  water qual i ty  contro l  
practices and facilities, inclusive 
o f  sanitary sewerage systems, storm 
water management systems, and land 
management practices. 



Table 37 (continued) 

Number 

1 

2 

3 

Sludge Management Objectives 

Standard 

Provide at  least 60 acres o f  suitable and accessible agri- 
cultural o r  silvicultural land per 1,000 residents in  
order t o  ensure a continuing potential  f o r  sludge appl i-  
cat ion o n  land 

Locate and size sludge processing and ut i l izat ion faci l-  
. 
 ties so as t o  effectively serve the recommended future 
land use pattern o f  the Region 

Make available t o  all owners and operators o f  treatment 
plants and onsite sewage treatment systems, facilities 
fo r  the  processing and disposal o f  slu'dge 

Construct new wastewater sludge processing, storage, 
and handling facilities i n  a manner consistent w i t h  the 
adopted regional land use plan and local plans 

Locate new wastewater sludge ut i l izat ion sites i n  a 
manner consistent w i t h  the fu ture rural and urban pat-  
terns as reflected i n  the  adopted regional land use plan 
and local plans 

Ut i l ize wastewater sludges i n  a manner compatible w i t h  
and supportive o f  the recommended water use 
objectives 

Provide fo r  a m i n i m u m  o f  six months sludge storage at 
operations conducting land ut i l izat ion o f  solid o r  l iqu id 
sludges 

App ly  wastewater sludge o n  land on ly  where soils are 

suitable fo r  such appl icat ion 

Design, operate, and mon i to r  applications o f  wastewater 
sludges t o  land o r  sanitary landfi l ls i n  such a way  as t o  
avoid the creation o f  po l l u t i on  o r  a publ ic  health 
hazard i n  the Region 

7 

Incinerate wastewater sludges i n  such a manner as t o  
ensure tha t  the air qual i ty  standards w i l l  be met  

Locate new wastewater sludge treatment, handling, 
storage, and disposal facilities and operations outside 
o f  the 100-year recurrence interval f loodplains 

F loodproof  any existing wastewater sludge storage and 
handling facilities located i n  the  100-year recurrence 
interval f loodplain 

Properly process sludges f r o m  sanitary wastes t o  reduce 
the  hazard f r o m  pathogenic organisms 

Provide protect ive fencing, plantings, and buf fer  zones 
around wastewater sludge storage facilities and landfi l ls 

Locate wastewater sludge land appl icat ion sites at  least 
1,000 feet f r o m  the  nearest publ ic  water supply wel l  and 
2 0 0  feet f r o m  the nearest private water supply wel l  

Objective 

Description 

The development o f  a regional waste- 
water sludge management system that  
w i l l  effectively support the existing 
regional development pattern and 
serve t o  aid in the implementation o f  
the regional land use plan whi le  meet- 
ing the anticipated wastewater sludge 
management needs generated b y  the 
existing and proposed land uses 

The development o f  a regional waste- 
water sludge management system that  
w i l l  meet established air and water use 
objectives and support ing standards; 
that  w i l l  no t  result i n  po l lu t ion o f  the  
land impair ing i ts desirable uses; and 
that  w i l l  be properly related t o  the 
natural resource base and enhance the 
overall qual i ty  o f  the environment i n  
the Region 

The development o f  a regional waste- 
water sludge management system that  
w i l l  effectively protect the publ ic  
health w i th in  the Region 

Degree t o  Which 
Standard Is Met  

M e t  

Met  

Could be met  

Cou Id be met  

Could be met  

Met  

Met  

Met  

Could be met  

Met  

Met  

Could be met  

Met  

Could be met  

Could be met  



Table 37 (continued) 

1 

Source: SEWRPC. 

Degree t o  dhich 
Standard Is Met 

Met 

Could be met 

Could be met 

Met 

Could be met 

Met 

Met 

Could be met 

Met 

Met 

Met 

Met 

Cou Id be met 

Sludge Management Objectives 

Standard 

Avoid application o f  sludges on land t o  be used in the 
same or following year for the production o f  root 
crops intended for direct and uncooked consumption 
b y  humans 

Avoid animal grazing or the harvesting o f  silage or other 
animal feed crops on land where sludge has recently 
been spread 

Maintain the soil pH at sludge application sites at 6.5 
or greater in order t o  minimize uptake o f  cadmium 
and other heavy metals b y  plants 

Reduce harmful quantities of toxic and hazardous sub- 
stances in wastewater sludges t o  acceptable levels 

Long-term sludge utilization activities should not l imit 
the capacity o f  the land for the production o f  food 
and fiber 

Soil and sludge tests should be utilized t o  avoid damage t o  
the long-term productivity of the land 

Written records o f  wastewater sludges applied t o  land 
should be maintained for long-term reference 

Wastewater sludge management systems should be de- 
veloped wherever possible in coord~nation wi th solid 
waste disposal facilities 

Consideration should be given t o  the reclamation from 
wastewater sludges o f  substances having economic value 

Sludge management systems should provide for the maxi- 
mum use o f  the organic and nutrient components o f  
sludge 

The sum of  sludge management system operating and 
capital investment costs should be minimized 

Maximum use should be made o f  all existing and com- 
mitted sludge management facilities 

The use of new or improved methods for wastewater 
sludge handling and utilization should be allowed and 
encouraged 

Number 

3 
(continued) 

4 

5 

6 

Objective 

Description 

The development of a regional waste- 
water sludge management system that 
wi l l  help t o  maintain or enhance the 
productivity o f  agricultural land within 
the Region 

The development of a regional waste- 
water sludge management system that 
wi l l  maximize the recovery and uti l i- 
zation o f  resources in the handling 
and disposal o f  wastewater sludges 

The development of  a regional waste- 
water sludge management system that 
is both economical and efficient, meet- 
ing all other objectives at the lowest 
possible cost 

The development o f  sludge management processes and 
facilities should allow for maximum flexibility in the 
provision of technical alternatives 

To the maximum extent possible, wastewater sludge 
should be applied t o  existing public lands 

Sludge handling and utilization systems should be de- 
signed and developed concurrently w i th  power genera- 
t ion facilities wherever possible 

Met 

Could be met 

Could be met 



Map 15 

RECOMMENDED WATER USE OBJECTIVES FOR LAKES AND STREAMS IN SOUTHEASTERN WISCONSIN: 2000 
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Accordingly, this issue was examined in the water quality 
management planning effort for the Region. This resulted 
in a conclusion that there are no significant substitutions 
to be made between point and nonpoint source water 
pollution abatement measures. Several factors were 
observed in the analyses leading up to this conclusion. 
First, the point sources and nonpoint sources of pollution 
tend to  affect different water quality standards and 
different flow conditions and, accordingly, result in 
water quality standards violations of different types. 
More specifically, point sources of water pollution result 
more frequently in water quality problems related to 
phosphorus, ammonia-nitrogen, and dissolved oxygen. 
Nonpoint sources of pollution tend to result in water 
quality problems related to fecal coliform contamination, 
sediment pollution, and, occasionally, phosphorus and 
ammonia-nitrogen. In addition, it was noted that most 
stream reaches in the Region do not meet the water 
quality standards at the present time, including many 
stream reaches that are not affected by significant levels 
of point source pollution, thus indicating that both point 
and nonpoint source pollution abatement will be required 
to meet the standards.33 Finally, it was noted that point 
sources of pollution tend to result in water quality 
problems under low streamflow, dry weather conditions, 
whereas nonpoint sources of water pollution tend to 
result in water quality problems under high streamflow, 
wet weather conditions, although diffuse source contribu- 
tions to bottom sediment pollutant materials also will 
affect low flow conditions. 

Consequently, as demonstrated in Volume Two of this 
report, one of the major conclusions of the water quality 
management planning program for southeastern 
Wisconsin is that the recommended water use objectives 
can not be met through an intensive point source 
pollution abatement control effort alone, or an intensive 
nonpoint source pollution abatement control effort 
alone. Rather, an appropriate combination of both point 
and nonpoint source pollution abatement measures has to 
be identified in synthesizing a cost-effective plan which 
will meet the established water use objectives. The 
recommended plan set forth in this chapter represents the 
results of such a plan synthesis process for the Region. 

Control of Phosphorus 
One of the issues raised in the water quality management 
planning program for southeastern Wisconsin was the 
need for a level of phosphorus removal at sewage 
treatment plants beyond that presently practiced at such 
plants. At the present time, sewage treatment plants in 

33 This conclusion is reaffirmed by national findings 
presented in a publication o f  the Comptroller General of 
the United States (General Accounting Off ice)  entitled. 
Report to the congress: National water .&uality ~ o a l i  
Cannot Be Attained Without More Attention to Pollution 
From Diffused or "Nonpoint" Sources, December 20, 
1977 (CED- 78-6). 

that portion of the Region tributary to Lake Michigan 
and in the Fox River watershed routinely provide for 
phosphorus removal, with the plants designed to achieve 
an effluent concentration of 1.0 mg/l of phosphorus. 
Commission studies indicate, however, that a higher level 
of phosphorus removal at some of the sewage treatment 
plants in the Region will be required if the water quality 
standards supporting the water use objectives are to 
be met. 

In considering this matter, it must be recognized that the 
use of many of the lakes and streams of the Region is 
impaired by excessive plant growth. Such plant growth 
may have an adverse effect on fish populations, either 
by impairing the aquatic environment or by causing 
dissolved oxygen problems as the plants die and decay 
and consume oxygen in the water. In addition, aquatic 
plant growth impairs the aesthetic appeal and interferes 
with the recreational use of lakes and streams, including 
use for swimming, fishing, boating, and water skiing. 
Motorboat propellers and fishing tackle can become 
ensnarled in overabundant plant growth. In addition to 
being obnoxious, such growth can also present a serious 
safety hazard to swimmers. 

Nitrogen and phosphorus are the two most important 
plant nutrients, assuming all other essential elements 
necessary for aquatic plant growth are present. Nitrogen 
is readily available in the atmosphere, moves freely with 
rainwater, snowmelt, and groundwater, and, therefore, 
can be controlled only to  a very limited extent. 
Moreover, nitrogen can be fixed by certain organisms, 
including blue-green algae, that actively remove the 
nitrogen from the atmosphere and release the nutrient 
into the aquatic system. In contrast, phosphorus is not so 
readily available and is generally more controllable 
by virtue of its affinity for soil particles and relatively 
low soluability. The water quality management planning 
guidance materials promulgated by the U. S. Environ- 
mental Protection Agency and referred to in the state 
water quality standards adopted by the Wisconsin Natural 
Resources Board indicate high phosphorus concentrations 
are undesirable and will tend to cause obnoxious plant 
growth if they exceed 0.01 mg/l as phosphate-phosphorus 
in lakes, 0.05 mg/l as total phosphorus in streams 
entering lakes, or 0.10 mg/l as total phosphorus in 
streams not entering lakes. In spite of these guidelines 
referenced in the Wisconsin Administrative codeP4 there 
is no explicit phosphorus standard set forth in the Wis- 
consin Administrative Code. 

Analyses conducted by the Commission under the water 
quality management planning program indicate that, in 
order to meet the recommended 0.10 mg/l total 
phosphorus standard for streams, it is necessary in some 
instances for sewage treatment plants to limit the 
discharge concentration of phosphorus to that of the 
instream standard. This is particularly true for some of 

34 See Wisconsin Administrative Code, Chapter NR 
1 02.02(1) and NR 102.02(3)(d). 



t the minor streams in the Region under low flow condi- 
tions or larger streams that have a relatively large 

I discharge of treatment plant effluent. Such streams tend 
to  have phosphorus concentrations that already approach 
the recommended instream standard. Accordingly, there 
is none or very little assimilative capacity in the stream 
for sewage effluent that has a phosphorus concentration 
exceeding the instream standard. 

1 The recommended plan envisions a total of 48 public 
sewage treatment plants within the Region in the design 
year. Of that total, 21 plants are recommended to  
discharge sewage effluent to  land through irrigation, 
rather than to  surface waters. No phosphorus removal 
is necessary in those cases, the phosphorus being dis- 
charged to, held in, and utilized from the soil. At 9 of 
the 27 remaining sewage treatment plants, a conventional 
level of phosphorus removal has been recommended, 
which results in effluent discharges having a phosphorus 
concentration of about 1.0 mg/l. This is the level of 
phosphorus removal now being routinely achieved in the 

I Region and the level recommended in the currently 
adopted regional sanitary sewerage system plan. For the 
remaining 1 8  treatment facilities, a significantly higher 
level of phosphorus removal is recommended- level 
which would result in an effluent limitation of 0.1 mg/l 
of total phosphorus. In the aggregate, these 1 8  plants 
would have a design capacity of about 72 mgd, or only 
about 15  percent of the total design year 2000 treatment 
plant design capacity in the Region of about 470 mgd. It 
should be noted that the most important difference 
between the recommended areawide water quality 
management plan and the current effluent limitations 
being required by the Wisconsin Department of Natural 
Resources (DNR) is that the plan generally recommends 
that sewage treatment plant effluent have a phosphorus 
concentration of 0.1 mg/l, whereas the DNR recommends 
a concentration of 1.0 mg/l. 

In order to identify the incremental costs that would be 
entailed if the higher level of phosphorus removal 
recommended in the plan were to be adopted by the 
Wisconsin Natural Resources Board, an alternative plan 
was prepared that would provide instead the conventional 
level of phosphorus removal at the 1 8  individual sewage 
treatment plants for which the higher level of phosphorus 
removal has been recommended. The results of the 
comparison are set forth in Table 38. The additional 
average annual capital and operation and maintenance 
cost required to fully implement the plan with a high 
level of phosphorus removal at 1 8  sewage treatment 
plants is estimated at $5.6 million. . This represents an 
increase of about 42 percent over the cost associated 
with a conventional level of phosphorus removal. 

If the high level of phosphorus removal recommended for 
1 8  individual sewage treatment plants is implemented, it 
is estimated that about 1,054 stream miles, or 89 percent 
of the total 1,180 stream miles considered in the study, 
would meet the national goal of "fishable and swim- 
mable" waters. These stream miles are identified on 

Map 16. If only the conventional level of phosphorus 
removal is implemented at the 1 8  plants, only about 
867 stream miles, or 71 percent of the stream miles 
studied, would meet these standards, as shown on 
Map 17. Thus, an incremental average annual expen- 
diture of $5.6 million, including both capital and 
operation and maintenance costs required to implement 
the high level of phosphorus removal recommended in 
the plan for 18  sewage treatment plants, would result 
in the achievement of the national goal of "fishable and 
swimmable" waters for an additional 187 miles of 
streams in the Region, including such important streams 
as the main stems of the Fox and Milwaukee Rivers, 
Cedar Creek, and portions of the Rubicon, Oconomowoc, 
and Bark Rivers and Turtle Creek. This $5.6 million 
represents about 8 percent of the total estimated average 
annual cost of carrying out the point source pollution 
abatement plan element. 

It should be noted that in Chapter 375 of the Laws of 
1977, the Wisconsin Legislature has prohibited the sale of 
household cleaning agents that contain phosphorus in 
excess of 0.5 percent by weight. Assuming a 50 percent 
reduction in the influent concentration of total 
phosphorus, it is estimated that the effect of this law over 
time will be to reduce the phosphorus levels of the 
influent sewage from an average of about 10  mg/l to  an 
average of about 5.0 mg/l. Assuming this change in 
influent conditions and a corresponding reduction in 
chemical use for phosphorus removal, this law will have 
the effect of reducing the cost of treating the sewage to 
achieve an effluent phosphorus concentration of approxi- 
mately 1.0 mg/l where recommended in the plan. The 
current cost of chemicals providing such phosphorus 
removal is estimated at $60 per million gallons. It is 
estimated that the new legislation will result in a cost 
reduction to about $30 per million gallons. Thus, a net 
reduction in treatment costs in the Region of about 
$4.7 million per year can be anticipated based upon year 
2000 flows. It is not expected, however, that this new 
legislation will have any impact upon the incremental 
cost of achieving an effluent limitation of 0.1 mg/l of 
phosphorus, because this incremental cost concerns the 
treatment process utilized to  achieve the required 
phosphorus removal. The process used to reduce the 
phosphorus concentration of the influent to an effluent 
concentration of 1.0 mg/l is distinct and separate from 
the process that would be required to reduce the 
phosphorus concentration in the effluent from 1.0 mg/l 
to 0.1 mg/l. Thus, the new legislation can only affect 
the initial cost of reducing the phosphorus concentration 
to a level of about 1.0 mg/l. Accordingly, the above- 
noted plan implementation cost estimates should remain 
unaffected by this recent change in state policy. 

It is important that the abovecited cost reduction be 
compared with the additional costs incurred when such 
a phosphorus ban is imposed. In a 1977 U. S. Environ- 
mental Protection Agency study, $5 per household per 
year was estimated as the incremental cost of soap and 
softening to compensate for the unavailability of phos- 



By implementing the recommended regional water quality management plan, including the provision for a high lwel of advanced warn treatment for phorphorus 
removal at 18 swage treatment plants, about 1.054, or 89 percent, of the 1.180 mllsa of stream analyzed would meet the national goal of "fishable and 
wimmble" waters. 

Swm: SEWRPC. 



By implementing the recommended plan with one exception--excluding the provision Of a high level of advancad waste treatment for phosphorus removal at 
18 treatment plants-867, or 73 percent, of the 1,180 miles of stream analyzed would meet the national goal of "fishable and rwimmabie"wamrr. This repreoantr 
a decreare of 187 milea of stream when compared to full implementation of tho recommended plan. Them 187 mils. include rush streams as the main rrsmr of 
the Fox and Milwaukee Rivers, Cedar Creek, and portion%of the Rubicon. 0conamowac.and Bark Rivers and Tunle Creek. 

Source: SEWRPC 



Table 38 

ESTIMATED COSTS OF PROVIDING HIGH LEVELS OF ADVANCED WASTE TREATMENT FOR 
PHOSPHORUS REMOVAL AT SELECTED SEWAGE TREATMENT PLANTS IN THE REGION 

a ~verage  annual cost o f  capital was computed by dividing the total capital cost by 25 years based upon the life o f  the facility to be constructed. 

Sewage 
Treatment Facility 

West Bend . . . . . . . . . . . . . . . . . .  
Jackson . . . . . . . . . . . . . . . . . . . .  
Cedarburg . . . . . . . . . . . . . . . . . .  
Union Grove. . . . . . . . . . . . . . . . .  
Brookfield . . . . . . . . . . . . . . . . . .  
Wau kesha. . . . . . . . . . . . . . . . . . .  
Mukwonago . . . . . . . . . . . . . . . . .  
Norway . . . . . . . . . . . . . . . . . . . .  
Eagle Lake. . . . . . . . . . . . . . . . . .  
Burlington . . . . . . . . . . . . . . . . . .  
Salem Sewer Utility 

. . . . . . . . . . . . . .  District No. 2 
Slinger. . . . . . . . . . . . . . . . . . . . .  
Hartford . . . . . . . . . . . . . . . . . . .  
Oconomowoc . . . . . . . . . . . . . . . .  
Delafield-Hartland . . . . . . . . . . . . .  
Dousman . . . . . . . . . . . . . . . . . . .  
Whitewater. . . . . . . . . . . . . . . . . .  
Walworth County 

Metropolitan Sewerage District. . .  

Total 

boperation and maintenance is the average cost during the years when the facilities would be installed to achieve a high level o f  phosphorus 
removal (1990-2000). 

Costs are expressed in terms of  August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price lndex = 169.1). The costs 
include capital and operation and maintenance but do nor include the costs of debt retirement or the effects of inflation. The costs include 
engineering, legal, and administrative allowances and contingencies, as well as interest during construction. 

b Average Annual capitala and Operation and Maintenance costsC During the 

d ~ e r  capita costs based upon year 2000population levels. 

Source: SEWRPC. 

Period 1990-2000 for 

Recommended Plan 

Plan Elements 

Difference Between 
Recommended and 

(0.1 mg/l 

Total 

$ 2,022,000 
535,000 
825,000 
606,000 

2,527,000 
2,903,000 

639,000 
649,000 
307,000 
849,000 

629,000 
430,000 
908,000 

1,770,000 
609,000 
299,000 

1,049,000 

1,277,000 

$1 8,833,000 

Point Source and Sludge Management 

Cost of Treatment With 
Conventional Advanced 

Waste Treatment for 
Phosphorus Removal 

Alternative 

Total 

$ 408,000 
158,000 
31 2,000 
23 1,000 
800,000 
673,000 
269,000 
193,000 
93,000 

326,000 

207,000 
131,000 
257,000 
463,000 
323,000 
98,000 

3 1 2,000 

420,000 

$5.61 7,000 

phosphorus) 

Per 
capitad 

49 
89 
45 
80 
3 7 
37 
69 
88 

171 
51 

82 
98 
59 
53 
33 

150 
49 

54 

49 

(1.0 mg/l 

Total 

$ 1,614,000 
377,000 
513,000 
432,000 

1,727,000 
2,230,000 

370,000 
456,000 
214,000 
523,000 

422,000 
299,000 
651,000 

1,307,000 
286,000 
201,000 
737,000 

857,000 

$13,216,000 

Plan 

Per 
capitad 

10 
26 
17 
2 1 
12 
8 

29 
26 
52 
19 

27 
30 
17 
14 
18 
49 
15 

18 

15 

phosphorus) 

Per 
capitad 

39 
63 
28 
52 
25 
29 
40 
62 

119 
32 

55 
68 
45 
39 
16 

101 
34 

36 

35 



phate detergents. Thus, the sewered population of the 
Region in the year 2000 would expend an estimated 
$3 million per year, assuming a relatively soft water 
supply. A higher expense would be expected where 
water supplies were relatively hard. 

Advanced Waste Treatment 
An issue closely related to the phosphorus removal issue 
discussed above is the provision of advanced waste 
treatment itself; that is, the control of municipal point 
sources of water pollution at levels beyond what is 
normally defined as a secondary level of treatment. 
A particular concern over the inclusion of advanced 
waste treatment in sewerage facility plans has been 
voiced in a report prepared for the U. S. Environmental 
Protection Agency, based upon a review of six projects 
from across the nation, that questions whether advanced 
waste treatment facilities result in benefits that are fully 
justifiable in terms of water quality.35 In addition, the 
study notes that advanced waste treatment recommenda- 
tions have been made in some cases with inadequate 
technical documentation for such recommendations. 
In considering this matter during the conduct of the 
water quality management planning effort, the Commis- 
sion decided to  identify-as noted earlier--any possible 
substitutions for advanced waste treatment, particularly 
in terms of nonpoint source pollution abatement. As 
noted above, there were no significant substitutions 
found possible in this respect. Consequently, if the 
national goal of "fishable and swimmable" waters is 
indeed to  be met, then it will be necessary within the 
Southeastern Wisconsin Region to provide for advanced 
levels of waste treatment, particularly in terms of 
phosphorus removal. It  would not normally be necessary 
to require treatment plants in the Region to  provide 
a tertiary level of waste treatment. This is due in part 
to the recommendations for the provision d phosphorus 
removal which result in slight reductions of biochemical 
oxygen demand. Furthermore, as noted in the discussion 
below, every effort was made to avoid advanced waste 
treatment by instead recommending land disposal of 
sewage effluent. Finally, the plan recommends herein 
that the Wisconsin Department of Natural Resources 
continue to conduct detailed field surveys of the waste 
load assimilative capacity of each receiving stream in 
order to specify design criteria for wastewater treat- 
ment facilities. 

Land Application of Sewage Effluent 
To date, land application of sewage effluent as an 
alternative to surface water disposal has found relatively 
little acceptance in southeastern Wisconsin. As identified 

35 See Jerome Horowitz and Larry Bazel, An Analysis of 
Advanced Wastewater Treatment (AWT), Draft Final 
Report, EPA Contract No.  68-01-4338, July 1977, 
and U. S. Comwtroller General Rewort to  Congress. Better 
Data collection and Planning- is ~ e e d e d -  to  ' ~ u s t i f y  
Advanced Waste Treatment Construction, Rewort No. 
CED-77-12, U. S. General Accounting office,-washing- 
ton, D.  C. ,  December 21,  1976. 

in the inventories conducted as part of the water quality 
management planning program, there are only three 
public sewage treatment plants in the Region that use 
land disposal in the form of seepage lagoons for 
wastewater disposal, and none that use spray, ridge 
and furrow, or other forms of irrigation. About 30 pri- 
vate sewage treatment facilities utilize some form of 
land disposal of sewage effluent, either in the form 
of seepage lagoons or irrigation. There are, however, 
no large-scale applications of sewage effluent to land 
in the Region. 

Objections frequently raised to land application of 
sewage effluent include the limited suitability of soils in 
the Region for such wastewater disposal, the potential for 
the impairment of soil productivity, the loss of crop 
production or reduced crop production on lands subject 
to  such effluent disposal, the aesthetic problems which 
can be engendered by such wastewater disposal in areas 
of mixed urban and rural land uses, the harsh winter 
climate which essentially prohibits irrigation of sewage 
effluent during six months of the year, the potential 
for groundwater pollution, the high land values in the 
Region, and the loss of tax base to local units of govern- 
ment if farmland is publicly acquired and used primarily 
for a "sewage farm." 

There are many reasons, however, why land application 
of sewage effluent is desirable. These reasons include the 
recycling of nutrients and organic matter in wastes 
through land application, local groundwater recharge, 
the use of the soil mantle to  provide an advanced level of 
treatment as opposed to the energy-intensive application 
of chemical treatment in treatment facilities, and, in 
some cases, the reduced overall costs of sewage treatment 
and disposal. 

In conducting the regional water quality management 
planning program, the Commission determined that 
the use of land application of sewage effluent can be 
a practical technique at some locations in southeastern 
Wisconsin. As noted earlier in this chapter, it is recom- 
mended that 21 of the 48 public sewage treatment plants 
carefully consider the disposal of sewage effluent through 
land application. These 21 plants generally serve small 
urban communities in the more rural areas of the Region, 
where an adequate amount of suitable land exists for 
convenient disposal of sewage effluent. Collectively, these 
21 public sewage treatment plants would have a capacity 
of about 17 mgd, or about 4 percent of the total 
470 mgd of sewage treatment capacity needed in the 
Region in the plan design year 2000. Unfortunately, the 
great bulk of the required sewage treatment plant 
capacity already exists at the six sewagc treatment plants 
located on Lake Michigan, which together serve concen- 
trated urban development along the Lake Michigan 
shoreline. Together, these six sewage treatment plants 
would have a capacity of about 380 mgd in the design 
year. Analyses conducted in preparing the regional 
sanitary sewerage system plan indicate that it would 
be impractical and prohibitively costly to  consider the 
transport of wastes from these six sewage treatment 
facilities to rural lands. Together, these six plants would 



require an estimated 110,000 acres of suitable rural land 
for effluent disposal. Consequently, although a heavy 
emphasis was placed in the program on identifying 
potential candidates for land disposal of sewage effluent, 
as a practical matter only a relatively small portion of 
the total sewage generated in the Region can be expected 
to be treated in this manner. 

Figure 2 

POPULATION FORECAST AND CURRENT 
POPULATION ESTIMATE FOR MILWAUKEE COUNTY 

regional sanitary sewerage system plan and that continues 
to be raised in light of declining populations in the 
central cities of the Region concerns the effect of the 
sewerage component of the areawide water quality 
management plan on intraregional population migration 
and the continued diffusion of urban development in the 
Region. In this respect, it should be noted that the 
sewerage element of the water quality management plan 
is based on the adopted design year 2000 regional land 
use plan and seeks to help to implement that plan. The 
regional land use plan and the population forecasts 
upon which that plan was in part based were subject to 
extensive public review prior to adoption. The plan 
selected is, in terms of regional settlement patterns, the 
most highly centralized plan of all alternative land use 
plans considered by the Commission, including previous 
consideration of a corridor development plan, a satellite 
cities development plan, a controlled trends development 
plan, and an uncontrolled trends development plan. The 
recommended land use plan envisions converting only 
about 113 square miles of land from rural to  urban use 
over the next two decades, substantially less than the 
approximately 235 square miles that would have to be 
converted under a continuation of existing development 
trends within the Region. The degree of centralization 
envisioned in the plan is evidenced by the fact that more 
than 60 percent of all new urban residential land and 
nearly hdf of the incremental population would be 
located within 20 miles of the Milwaukee central business 
district. In effect, the plan seeks to  halt and reverse the 
pattern of intraregional migration that has been observed 
within the Region in the recent past. 

With respect to Milwaukee County, as shown in Figure 2, 
the plan seeks to halt the population decline presently 
being experienced by the mid-1980's and to then 
gradually increase the population to  the year 2000, 
returning by then to  a population level of slightly over 
one million persons. Also, as shown in Figure 2, the 
actual trend in population change is departing signifi- 
cantly from the normative trend proposed in the plan, 
with the 1978 population of Milwaukee County esti- 
mated at about 954,100 persons--65,900 persons, or 
6 percent, below the proposed 1978 level. Every effort 
will have to be made by all concerned to curtail the 
further diffusion of low-density, unsewered urban 
development into the outlying areas of the Region if 
the current pattern of intraregional migration is to be 
reversed as envisioned in the plan. Provision of central- 
ized sanitary sewer service in accordance with the plan 
recommendations will aid in achieving that objective. The 
plan seeks to  eliminate further urban sprawl and direct 
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all new urban growth into the rational urban service areas 
of the established urban centers of the Region. In so 
doing, the plan encourages higher land use development 
densities, with new urban development to occur primarily 
at densities exceeding 5,000 persons per gross square 
mile. If the decline in population density is not arrested 
in the manner envisioned in the plan, the average popula- 
tion density in the urban area of the Region can be 
expected to decline to  about 2,300 persons per square 
mile by the year 2000. 

An ancillary issue to the foregoing involves the potential 
effect on land use development of locating trunk sewers 
in and along primary environmental corridor lands. It 
should be noted in this respect that many of the primary 
environmental corridors lie along stream valleys that are 
also frequently the most cost-effective locations for 
gravity drainage trunk sewers. Accordingly, it is almost 
inevitable that some major trunk sewer construction 
will have to take place in primary environmental 
corridors. This does not mean, however, that the agencies 
concerned will be forced to commit to urban develop- 
ment the primary environmental corridor lands traversed. 
Quite the contrary should be true if the recommended 
land use plan standards are carried out. In the regional 
water quality management plan, the recommended 
trunk sewers were sized so as to exclude from develop- 
ment all primary environmental corridor lands. This 
principle should be carried over into the detailed 
sewerage facilities plans for the affectrd trunk sewers. 
In addition, recent state legislation authorizes the 
Wisconsin Department of Natural Resources to consider 
whether sewer proposals are in full accordance with 
approved delineations of future sanitary sewer service 
areas. Consequently, the exclusion of primary environ- 
mental corridor lands from sewer service areas should 
effectively preclude their development for urban land use 
purposes. In addition, at the local level of government, 
public officials can further ensure the protection of 
primary environmental corridor lands through appro- 



priate zoning, including in many instances floodland, 
shoreland, and conservancy zoning; through public 
acquisition as recommended in the regional park and 
open space plan; and through official mapping. 

Excess Capacity in Sewerage Facilities 
Another issue raised in the areawide water quality 
management planning effort concerns the integration of 
any excess capacity that may exist within components of 
the sewerage system. This issue has two facets. The first 
involves assurances that the existing capacity in sewerage 
facilities is fully utilized before making new capital 
investments in additional capacity. The second involves 
the design of new sewerage facilities and, in particular, 
whether such designs should provide capacity for growth 
beyond the normal 20- to 25-year plan design period 
used in regional land use and facilities planning. The 
first facet of this issue was explicitly addressed in the 
preparation of the regional land use and regional water 
quality management plans. In the design of the regional 
land use plan, new urban growth was first assigned to 
that undeveloped land that has already been committed 
for urban development and where the necessary urban 
facilities and services are in place. The plan recommends 
that local units of government take appropriate steps to 
encourage the infilling of passed over parcels of land, in 
accordance with the plan, before extending facilities to 
serve additional land. In this way, full use is made of all 
capital investment in public facilities. Only after the 
supply of underutilized and undeveloped urban land has 
been exhausted do the regional land use and regional 
water quality management plans recommend extension of 
sewerage facilities to support new urban development. 

The regional water quality management plan also recom- 
mends that local communities conduct as part of their 
sewerage facilities planning infiltration and inflow 
studies. The major purpose of these studies is to 
determine the most cost-effective approach to  the 
problem of clear water in sanitary sewerage systems. In 
many cases, it has been determined to  be more cost- 
effective to remove the clear water than to convey and 
treat it. In such cases, previously used capacity is made 
available to accommodate new urban growth and thereby 
to  avoid, at least to some degree, the construction of new 
facilities. The Commission views such efforts as positive 
steps toward ensuring that all available sewerage system 
capacity is used before commitments are made to expand 
the physical plant and provide new capacity. In some 
cases, the extent of the infiltration and inflow problem is 
such that it is more cost-effective to  treat a significant 
portion of the infiltration and inflow. In these cases, the 
potential for having excess capacity is reduced since 
a portion of the capacity is needed for treatment of 
infiltration and inflow. 

The second part of this issue pertains to the design of 
new sewerage facilities. In the regional sewerage system 
planning effort, all of the recommended trunk sewers and 
sewage treatment facilities included in the point source 
pollution abatement element of the plan were designed to 
serve only planned growth and development through the 

design year 2000. It is recognized, however, that it may 
sometimes be more cost-effective to provide sewerage 
system capacity, particularly in major trunk sewers, for 
urban growth and development beyond that envisioned in 
the plan by the year 2000. In such cases, the plan 
recommends that the local facilities planning explicitly 
include a cost-effectiveness analysis to determine whether 
to initially build a large sewer designed to serve develop- 
ment beyond the year 2000, or to  initially build a smaller 
sewer to serve only that development envisioned in the 
plan by the year 2000 and to  later build a parallel facility 
to serve development beyond 2000. It should be noted 
here that in the previous cycle of systems and project 
planning, several of these costeffectiveness analyses with 
respect t o  trunk sewers have been made. The results of 
these analyses are reflected in the new regional water 
quality management plan. 

WATER QUALITY MANAGEMENT 
CONSIDERATIONS FOR 
PROPOSED OAKWOOD LAKE 

Background 
In September 1966 the Regional Planning Commission 
adopted a comprehensive plan for the Root River 
watershed.? One of the major findings of the Root River 
watershed study was that lowlands in the City of 
Franklin lying near the confluence of the North Branch 
of the Root River and the Root River Canal form 
a natural reservoir during flood periods, the outflow 
of which is regulated by a narrow cross section of the 
Root River channel and floodplain near W. County 
Line Road. The adopted plan recommends the construc- 
tion of a permanent lake at this natural reservoir site. 
This lake, which has been named Oakwood Lake, would 
be a multipurpose reservoir that would artificially 
increase the flood regulation effect of the natural 
reservoir and would provide a water body for recreation, 
conservation, and low flow augmentation purposes. 

As proposed in the adopted Root River watershed plan, 
thenormal water surface area of the lake would be about 
660 acres. It was proposed that about 400 acres of land 
underlying the lake be excavated to  provide for such 
recreational pursuits as boating and fishing. The 
remaining 260 acres of lake area were envisioned to 
provide shallow water for fish and wildlife habitat. The 
normal water surface of the lake would be held between 
elevations of 679 feet and 680 feet Mean Sea Level 
Datum (M.S.L.), also referred to  as the National Geodetic 
Vertical Datum, by means of a low rock dam. Water 
stored between these elevations would be available for 
release for streamflow augmentation at  a rate varying 
from three to  five cubic feet per second (cfs), depend- 
ing upon lake level. A flow of three cubic feet per second 
would result in a stream 24 feet wide and 6 inches deep 
flowing at a velocity of 0.25 foot per second. In the 

36 See SE WRPC Planning Report No. 9, A Comprehensive 
Plan for the Root River Watershed, September 1966. 



recreation portion of the proposed lake, a mean bottom 
elevation of 675 feet would be established to provide 
a mean water depth of four to  five feet. Asproposed in 
the plan, the lake would have a normal shoreline of 
about five miles. The plan envisioned that a portion of 
the shoreline would be developed for recreational use 
with the remainder left in a natural state. A general 
layout of the proposed lake is shown on Map 18. 

The proposed Oakwood Lake would also have modest 
flood damage benefits. During a 100-year recurrence 
interval flood the lake would have a flood pool elevation 
of 686 feet M.S.L. and a water surface area of about 
1,000 acres, with a storage volume-that is, the amount 
of flood water that would be stored on top of the normal 
pool--of 4,076 acre-feet. It is estimated in the Root River 
watershed plan that the proposed Oakwood reservoir 
would reduce the 100-year recurrence interval flood peak 
stage in the City of Racine by 0.4 foot. 

The plan also found that the lake would have extensive 
intangible benefits. The area surrounding the lake 
includes wetlands and woodlands and attractive 
topographic features, all of which would be enhanced by 
the lake. The lake and its surroundings would constitute 
a major wildlife habitat adjacent to a heavily urbanized 
area. Recreational activities on and near the lake would 
include rowing, sailing, canoeing, fishing, and picnicking. 
The lake would be four times the size of the combined 
area of all the existing lakes (165 acres) in Milwaukee 
County, and would provide more publicly accessible 
shoreline than do such large natural inland lakes as 
Pewaukee or Oconomowoc. 

The direct cost of the proposed Oakwood Lake was 
estimated in the Root River watershed plan in 1965 
dollars at $2,416,000. This included an estimated 
construction cost of $1,493,000 plus the present worth 
at 6 percent interest of estimated annual operation 
and maintenance costs of $30,000. Expressed in 1976 
dollars as used in the areawide water quality manage- 
ment planning program, the capital cost equals about 
$4.6 million, and the operation and maintenance equals 
about $70,000 per year. The costs do not include land 
acquisition because all of the land required for the 
reservoir was either owned by the Milwaukee County 
Park Commission or was proposed to be purchased by the 
Park Commission as part of a long-range program for 
acquisition of floodplain lands along the Root River. As 
of May 1979, the Milwaukee County Park Commission 
owned 1,366 acres of floodplain land at the Oakwood 
Lake site, representing 83 percent of the total required 
site acquisition of 1,638 acres. Only 272 acres, or 
17 percent of the required land, remained to be acquired 
by the County Park Commission. 

In 1977 the Regional Planning Commission adopted 
a regional park and open space plan.37 One of the major 
needs in Milwaukee County identified in that planning 

37 
See SEWRPC Planning Report No.  27, A Regional 

Park and Open Space Plan for Southeastern Wisconsin, 
November 1977. 

study is water-oriented recreational facilities in the 
southern part of Milwaukee County. Accordingly, the 
regional park and open space plan recommended that 
an inland swimming beach and associated outdoor 
recreational facilities be provided at the proposed 
Oakwood Lake, thus reinforcing the recommendation 
made a decade earlier in the Root River watershed plan. 

Reevaluation of Water Quality in Oakwood Lake 
Under the areawide water quality management planning 
program, analyses were conducted with respect to water 
quality in the main stem of the Root River, in the Root 
River canal system, and in the proposed Oakwood Lake 
itself. The Root River canals were found to be among 
the streams with the most severe dissolved oxygen and 
phosphorus problems within the Region under probable 
future land use and water quality management condi- 
tions and it was determined that the canals could not, 
as a practical matter, be made fully fishable and swim- 
mable, given the available technologies for point and 
nonpoint source control. This conclusion is discussed 
in Volume Two, Chapter IV of this report. Consequently, 
the water use objectives recommended for the canals 
were those of limited recreation -and maintenance of 
a limited fishery and aquatic life. The water quality 
analyses relied upon technical analytic procedures not 
available at the time of the initial watershed study, 
and indicated that with the design initially proposed 
in the Root River watershed plan, the lake would be 
too shallow to preclude heavy aquatic weed growth 
over the approximately 400 acres of the lake that were 
intended to be used for boating and fishing. At a mean 
depth of about five feet over this area, sunlight could 
be expected to penetrate to  the lake bottom and support 
heavy rooted aquatic growth. If the lake were to  be 
designed for greater depths--at least 15  feet mean 
depth-in the recreational portion, nutrients would tend 
to be trapped in sediment and not be resuspended. At 
the initially proposed depth, however, the phosphorus 
loading could be expected to  be readily available for 
plant growth. Inlake phosphorus concentration in the 
spring could be expected t o  approximate 0.04 mg/l 
total phosphorus, or about two times the maximum 
phosphorus concentration recommended to prevent 
excessive nuisance aquatic plant growth. This phosphorus 
concentration assumes a high level of both point and 
nonpoint source pollution control to  be exercised 
throughout the tributary watershed to the lake. This 
was the level of nonpoint source control recommended 
in the preliminary areawide water quality management 
plan. An analysis of the phosphorus loads to  Oakwood 
Lake under planned future conditions indicated that 
about 51 percent of the total phosphorus load of about 
16,000 pounds per year would be contributed from the 
Root River canals. If point source effluents of up to  
1.0 mg/l of total phosphorus are considered, an estimated 
73 percent of the phosphorus load of 37,000 pounds per 
year to Oakwood Lake would be contributed by the 
Root River canals. 

Since excessive plant growth and accompanying turbidity 
in the lake could be expected to  interfere with the 
proposed recreational uses of the lake for the full range 





of boating and fishing uses, an analysis was conducted to 
determine the potential for modifying the design of the 
proposed reservoir to overcome the potential water 
quality problems of the lake, and to provide a level of 
water quality suitable for selected recreational uses, as 
well as for the maintenance of at least a limited 
warmwater fishery. The water use objectives for the 
proposed lake would thus consist of a limited recreational 
use and the maintenance of limited fish and aquatic life, 
the limitations resulting from the inability of the lake to 
meet the recommended phosphorus standard and 
potential dissolved oxygen problems. 

To overcome some of the water quality management 
problems of the lake, the mean depth of about 100 acres 
of the 400acre portion of the lake proposed to  be 
devoted to recreational pursuits could be increased from 
about 5 feet to about 20 feet. Rooted aquatic weed 
growth in areas greater than 10 feet in depth could be 
expected to be minimal due to the limitations of light 
penetration. The remaining portions of the lake would 
continue to be left shallow as initially proposed to 
provide for fish and wildlife habitat, which would be 
enhanced by aquatic weed growth. In about 100 acres of 
this remaining area, the substrata could be lined with clay 
overlain with sand or other relatively nutrient-poor 
materials. This would minimize the plant use of sediment 
nutrients and maximize the use of nutrients from the 
water column. While such steps would significantly 
reduce rooted aquatic weed growth in the reservoir, it 
is unlikely that nutrient concentrations in the lake as 
a whole would be reduced sufficiently to significantly 
limit growth of algae and other floating aquatic plants, 
and some form of chemical control of algae growth may 
be necessary. Such chemical control is generally recom- 
mended only as a last resort. Maintenance dredging would 
be required in the recreational portion of the lake at 
about 25-year intervals. 

Although not able to be fully evaluated at the systems 
planning level, other alternatives that could be considered 
for the control of algae growth include the establishment 
and encouragement by design of heavy growths of 
aquatic plants in selected areas of the reservoir to screen, 
filter, or assimilate selected pollutants, and the use of 
sedimentation basins at the inlets to the lake to limit the 
inflow of sediment and attached nutrients. In this 
respect, it should be noted that any pollutants, such as 
sediment or phosphorus, that were trapped or removed at 
the reservoir would not reach Lake Michigan. 

The construction cost of additional deepening, lining, 
maintenance dredging, aquatic plant features, and sedi- 
ment basins required to control algal growth factors is 
estimated in 1976 dollars at $5.4 million (see Table 39). 
The present worth at 6 percent interest of the estimated 
incremental annual operation and maintenance costs of 
$11,000 is $200,000. No land costs are included in the 
figures, as is consistent with the assumptions of the 
adopted Root River watershed plan. 

The construction of Oakwood Lake in the manner 
discussed above would provide a surface water body that 

Table 39 

ESTIMATED COST OF CONSTRUCTION AND 
WATER QUALITY MANAGEMENT MEASURES 

FOR PROPOSED OAKWOOD LAKE 

a All costs presen fed m 1976 dollars 

Cost estrrnated to dredge 100 acres to a mean depth of 20 feet. 

Cost estimated to cover or 1,ne 100 acres. 

dCost ertimated to dredge two 20-acre sedrmentation basins to a mean depth of  10 feetand remove 
the aceurnularedsediment. 

Source: SEWRPC. 

could support limited recreational use and provide 
limited habitat for fish and aquatic life. Even with these 
design factors, however, the lake would not be expected 
to  meet fully the "fishable and swimmable" goal estab- 
lished by the U. S. Congress in the Federal Water 
Pollution Control Act. Under severe plant growth condi- 
tions, some lakes generate offensive odors that actually 
reduce public recreational use. In severe winter 
conditions, dissolved oxygen problems could potentially 
occur as aquatic plants decay. However, the lake would 
be expected to have a water quality comparable to other 
lakes in the Region, such as Wind Lake and Big Muskego 
Lake. Moreover, special design features could fully meet 
the "fishable and swimmable" goal in limited portions of 
the lake. 

Another water quality impact of the proposed lake may 
be noted. Other analyses reported in Chapter IV of this 
volume indicate that the reservoir would have a beneficial 
effect on downstream phosphorus and dissolved oxygen 
concentrations in the Root River. In the event that a high 
level of phosphorus control to achieve an effluent con- 
centration of 0.1 mg/l of total phosphorus at the Union 
Grove sewage treatment plant were not implemented, 
then the reservoir would trap pollutants and provide for 
the achievement of fully "fishable and swimmable" water 
quality below the proposed reservoir, a level of water 
quality not achievable without the reservoir in place. 

Other Considerations Relating to Oakwood Lake 
In addition to water quality management considerations, 
there are several other aspects of the proposal to 
construct Oakwood Lake that deserve consideration. One 
aspect involves the loss of wetlands, woodlands, and 
associated plant communities at the reservoir site. Any 
effort to  construct the proposed reservoir would of 
necessity involve consideration of such a loss as part 
of an overall environmental impact evaluation. 



The flood control aspects of the reservoir were 
reevaluated by the Commission in conjunction with work 
being done for the U. S. Department of Housing and 
Urban Development as part of a flood insurance study for 
Racine County. This work, which involved the estimation 
of revised flood discharges and stages associated with the 
100-year recurrence interval flood for the Root River, 
confirmed the determination of the earlier Root River 
watershed study that the flood control effects of the 
reservoir are quite modest. Under this most recent work 
it is estimated that the reservoir would reduce the 
100-year recurrence interval peak flood stage in the City 
of Racine by no more than 0.5 foot, an estimate 
essentially the same as the value noted in the adopted 
watershed plan. Consequently, as found in the original 
watershed study, there are no major flood damage- 
abatement benefits that could be attributed to the 
construction of the reservoir. 

The low flow augmentation benefits of the reservoir were 
also reconsidered as part of the areawide water quality 
management planning program. Increased flows under 
dry weather conditions enhance public recreational use 
potential for swimming, fishing, picnicking, sight-seeing, 
canoeing, and fishing. Commission analyses estimated the 
7-day average, 1 in 10-year recurrence interval low flow 
just upstream from the confluence with Hoods Creek, 
under year 2000 land use conditions in the tributary area, 
to be about 0.3 cfs without the reservoir and about 
3.5 cfs with the reservoir. These flows do not include 
approximately 3.5 cfs of sewage effluent discharged 
upstream by seven sewage treatment plants as of 1975 
and recommended to be reduced to  about 2.2 cfs by the 
year 2000 through the elimination of some of these 
plants and the provision of service by the Milwaukee 
Metropolitan Sewerage District. A base flow of 3.6 cfs in 
the Root River would have a 90 percent chance of being 
equaled or exceeded in any given year if the reservoir 
were built, but only a 35 percent chance without the 
reservoir. Thus, selected uses of the downstream reaches 
could be expected to be enhanced by flow augmenta- 
tion effected by the reservoir. 

Action by Root River Watershed Committee 
On May 30, 1979, the Commission's Root River Water- 
shed Committee met to  consider the water quality 
management and related aspects of the proposed Oak- 
wood reservoir. The Committee noted the pending 
consideration of the Oakwood reservoir site by the 
Wisconsin Department of Natural Resources for opera- 
tion as a state facility, as requested by a resolution of 
the Milwaukee County Board. After careful consideration 
of both the c o s t s a s  set forth in Table 3 9 a n d  potential 
water quality problems associated with the construction 
of the reservoir, as well as the potential benefits, as set 
forth in Table 40, the Committee acted to reaffirm the 
inclusion of the reservoir in the adopted Root River 
watershed plan. The Committee further endorsed incor- 
porating features in the design of the reservoir that would 
minimize potential water quality problems. In making 
this determination, the Committee recognized that 
certain water quality management problems may be 
expected to occur if the reservoir is constructed, and that 

the water quality would not likely be fully "fishable and 
swimmable7' over all of the reservoir. I t  was recognized, 
however, that by careful design and management such 
conditions may be achievable in selected parts of the 
proposed reservoir. The Committee concluded, therefore, 
that the potential water quality management problems 
were outweighed by the aesthetic, recreational. low flow 
augmentation, flood control, and energy use benefits 
that would be attendant to  the construction of the 
reservoir. The conclusion concerning energy use benefits 
was based upon the fact that the reservoir would provide 
the fifteenth largest body of surface water within the 
Region, with 5.5 miles of undeveloped shoreline in close 
proximity t o  the largest population concentration in 
the State, thus reducing the need for travel in seeking 
the kinds of recreational experiences that could be 
provided by the reservoir and attendant park and open 
space lands. 

SUMMARY 

This chapter has presented a recommended plan for the 
abatement of water pollution from all known sources 
in the Region. The plan has been designed to  meet a set 
of recommended water use objectives and supporting 
water quality standards. These objectives and standards 
ir, turn have been designed to  ensure that the national 
goal of "fishable and swimmable" waters established by 
the U. S. Congress in Public Law 92-500 is met in the 
Region to the maximum extent practicable. 

The recommended water quality management plan 
consists of five major elements. The first element consists 
of a regional land use plan prepared in a program 
conducted concurrently with the areawide water quality 
management planning program. This plan contains 

Table 40 

POSITIVE AND NEGATIVE EFFECTS OF  
CONSTRUCTING OAKWOOD LAKE 

2. A major recreation resource ~n Mllwaukse 
County wtth major public shoreland 
access for fishing, scenlc use. and boating 

3 Flood stage reductlon of 0.4 foot at the 
Root R ~ v e i  downstream to  Raclne 

4 Prav~rion of rhailow water hab~tat  far 
fish and wildlife 

5. Reduct~on In phosphorus and redlment 
levels in the Root River downstream 
and delivered to  Lake Mtchlgan 

6. Enhancement of the Root River Parkway 
corrtdor, and nearby property valuer 

7. Improved dissolved oxygen conditmnr 
downstream 

growths. along wlth arsocated 

nuisance, odor, and wlnter d8rrolved 
oxygen problems 

2 The lake could be expected to  support 
only lhmlted recreational user and 

a l tm~ted fishery and other aquatic 8fe 

3. A htgh cast of $4 6 m~ilban far can- 
structlon and $70.000 for annual 
operation and malntenance. Imple- 
mentlng water quallty management 
measurer would involve an addrtlonal 

cap~tal cost of $5 4 m,lllon, wlth an 
annual operation and malntenance 
cost af $1 1,000 

4. Algae control chernlcals may be 
requ~red 

5 The inundation of wetland and 
woodland areas at the lake rite, 

8nclud~ng partlonr of some of 
the largest remalntng wetlands 
~n the County 

Source: SEWRPC 



recommendations on the spatial and temporal location 
and intensity of urban development within the Region, 
the preservation in essentially natural open uses of the 
primary environmental corridors of the Region, and 
the preservation in agricultural use of the prime agricul- 
tural lands of the Region. The second element is a point 
source pollution abatement element and consists of 
recommendations on the location and extent of sanitary 
sewer service areas; the location, type, and capacity of 
sewage treatment facilities and the level of treatment 
recommended at such facilities; the location, configura- 
tion, and size of trunk sewers; the abatement of pollution 
from separate and combined sewer overflows; and the 
abatement of pollution from miscellaneous point source 
discharges, including industrial discharges. The third 
element is a nonpoint source pollution abatement plan 
element and consists of recommendations for the estab- 
lishment of practices designed to control pollutant 
runoff from both urban and rural lands. The fourth 
element is a sludge management plan element and 
consists of recommendations for the handling and 
disposal of sludge generated at public sewage treatment 
plants, industrial wastewater treatment facilities, and 
water supply treatment plants. The fifth element consists 
of a proposal to  establish a continuing water quality 
monitoring program. 

In addition to describing each of the foregoing elements 
of the plan, this chapter includes a discussion of the costs 

of implementing the plan, as well as a discussion of the 
extent to  which the plan achieves the objectives and 
standards established as a basis for plan design and 
evaluation. The chapter concludes with a discussion of 
the major issues raised in the formulation of the regional 
water quality management plan, particularly including 
issues concerning the need for advanced waste treatment 
and the removal of phosphorus from sewage treatment 
plant effluent. A complete summary of the recommended 
plan, together with a summary of the plan implemen- 
tation recommendations, is set forth in Chapter IV of 
this volume. 

In addition to  describing each of the foregoing elements 
of the plan, this chapter includes a discussion of the costs 
of implementing the plan, as well as a discussion of the 
extent to which the plan achieves the objectives and 
standards established as a basis for plan design and 
evaluation. The chapter concludes with a discussion of 
the major issues raised in the formulation of the regional 
water quality management plan, particularly including 
issues concerning the need for advanced waste treatment 
and the removal of phosphorus from sewage treatment 
plant effluent, and a discussion of the water quality 
management considerations relating t o  the proposed 
Oakwood Lake on the Root River. A complete summary 
of the recommended plan, together with a summary of 
the plan implementation recommendations, is set forth 
in Chapter IV of this volume. 



Chapter I11 

PLAN IMPLEMENTATION 

INTRODUCTION 

The recommended areawide water quality management 
plan for the sevencounty Southeastern Wisconsin 
Region, as described in Chapter I1 of this volume, 
provides a design for the most costeffective means of 
abating water pollution in the Region and thereby 
attaining agreed-upon water use objectives and supporting 
water quality standards. The recommended areawide 
water quality management plan consists of five major 
elements: a land use plan element, a point source pollu- 
tion abatement plan element, a nonpoint source pollution 
abatement plan element, a sludge management plan 
element, and a water quality monitoring plan element. 
While the recommended plan is designed t o  achieve 
the recommended regional water use objectives and 
supporting water quality standards, the plan is not 
complete in a practical sense until the steps required to 
implement the plan-that is, to convert the plan into 
action policies and programs--are specified. In addition, 
Section 208 of the Federal Water Pollution Control Act 
requires that specific designations be made as a part of 
the Congressionally mandated areawide water quality 
management planning program of the water quality 
management agencies required to implement the water 
quality management plan, and requires that the plan 
implementation responsibilities of such agencies be 
identified. This chapter, accordingly, presents recom- 
mendations for such management agency designations 
and sets forth the various actions that must be taken by 
these agencies in order for the recommended plan to be 
fully carried out by the plan design year 2000. Those 
units and agencies of government that have plan adoption 
and plan implementation powers applicable to- the 
areawide water quality management plan are identified; 
necessary or desirable formal plan adoption actions 
specified; and specific implementation actions recom- 
mended for each of the units and agencies of government 
concerned. In addition, financial and technical assistance 
programs available to  the designated management 
agencies in the implementation plan are discussed. The 
chapter concludes with recommendations for the 
establishment of a continuing areawide water quality 
management planning program as required by federal law. 

Because of the ever present possibility of unforeseen 
changes in economic conditions, state and federal legisla- 
tion, case law decisions, governmental organization, and 
tax and fiscal policies, it is not possible to  declare once 
and for all time exactly how a process as complex as 
areawide water quality management plan implementation 
should be administered and financed. In the continuing 
areawide water quality management planning program for 
southeastern Wisconsin it will be necessary, therefore, 
to reevaluate from time to time and, as may be 

found necessary, revise not only the recommendations 
constituting the plan itself, but also the data and 
forecasts on which the plan is based, and the recom- 
mendations contained herein for its implementation 
over time. 

BASIC CONCEPTS AND PRINCIPLES 
RELATING TO PLAN IMPLEMENTATION 

Before identifying specific plan implementation respon- 
sibilities, it is useful to  consider certain basic 
concepts and principles that relate to  implementation 
of the areawide water quality mamdgement plan. These 
include the use of the existing institutional structure 
wherever possible, the importance of formal plan 
adoption, the extensive intergovernmental nature of the 
plan implementation process and attendant need for 
coordination and cooperation in plan implementation, 
the importance of implementation of the regional land 
use plan, and the importance of conducting more detailed 
local planning and engineering studies. 

Use of Existing Institutional Structure 
As a regional planning agency created by the county 
boards of the constituent seven counties, the south- 
eastern Wisconsin Regional Planning Commission has 
emphasized in its regional planning program the promo- 
tion of close cooperation among the various govern- 
mental agencies concerned with land use development 
and with the development and operation of supporting 
public works facilities. The Commission believes that 
wherever possible, plan implementation recommenda- 
tions should be based upon, and related to, the existing 
governmental structure and existing governmental 
programs. In addition, the Commission believes that 
wherever possible such plan implementation recom- 
mendations should be predicated upon existing enabling 
legislation. Consequently, the plan implementation 
recommendations contained in this chapter, including 
management agency designations, are to  the maximum 
extent possible related to  the existing governmental 
institutional structure and programs, and to existing 
enabling legislation. Where necessary, modifications to  
the existing governmental structure are recommended, as 
are proposals for new enabling legislation. Such modifica- 
tions and proposals, however, are of a relatively minor 
nature and would seek to  ensure that that structure is 
fully capable of carrying out the plan recommendations. 

Importance of Formal Plan Adoption 
As an initial step in the plan implementation process, 
the Commission believes that all designated management 
agencies and other affected units and agencies of 
government should formally endorse, adopt, or 
acknowledge the areawide water quality management 



plan. Such formal endorsement, adoption, or acknow- 
ledgement by local legislative bodies and local areawide, 
state, and federal agencies serves to signify agreement 
with the recommendations contained in the plan. Further- 
more, such formal action should serve as notice t o  
governmental unit and agency staffs to begin the process 
of integrating the plan recommendations with the 
ongoing programs of such agencies and units of govern- 
ment. In the absence of such formal action, neither the 
staffs of the agencies and units of government nor the 
general public at large know what the formal position of 
the agency or unit of government is with respect to this 
important matter. 

It should be noted that under the rules for areawide 
water quality management planning promulgated by the 
U .S. Environmental Protection Agency (EP A), a favor- 
able recommendation on adoption of the plan by 
a local unit of government is assumed if no written 
comments are filed within 30 days of receipt of the draft 
pIan. As discussed in the next chapter of this report, 
all local units of government in the Region were provided 
a detailed summary of the draft report as part of the 
public review process. 

Intergovernmental Nature of the 
Plan Imvlementation Process 
It is important to  recognize that implementation of 
a plan as complex as the areawide water quality manage- 
ment plan for southeastern Wisconsin will necessarily 
require the designation of literally hundreds of manage- 
ment agencies. Consequently, a great deal of intergovern- 
mental coordination and cooperation will be necessary to 
effectively and efficiently implement the plan. It is 
important in this respect that all public officials and 
concerned citizens recognize that failure by one unit of 
government to  implement any one element of the 
recommended areawide plan may adversely affect many 
other units and agencies of government, and detract from 
the ability of the entire Region to serve as a pleasant, 
safe, and healthful place in which to live. Particularly 
with respect to water quality, i t  may do little good 
for one municipality to  fully implement the plan if 
a neighboring municipality fails to take steps to similarly 
implement the plan. It is expected that the Commission, 
in serving as a center for the coordination of planning and 
plan implementation activities within the Region, will 
carry some of the responsibility for the necessary 
intergovernmental and interagency coordination. The 
Wisconsin Department of Natural Resources (DNR) will 
also bear significant responsibility for intergovern- 
mental coordination. Such coordination, however, 
requires a positive and receptive attitude on the part 
of all of the implementing agencies concerned. 

Importance of Land Use Plan Implementation 
Fundamental to  implementation of the areawide water 
quality management plan is an understanding of the 
underlying regional land use plan upon which the water 
quality plan is based. Hence, Chapter I1 of this volume 
includes a summary description of the adopted regional 
land use plan. To a large degree, implementation of the 
water quality management plan will be directly related to  

implementation of the regional land use plan. The land 
use plan and the other elements of the water quality 
management plan are mutually supportive. The sewerage 
system development recommendations of the point 
source pollution abatement plan element are designed to 
support and promote the land use pattern proposed in 
the land use plan element. The land use plan element 
in turn permits the development of more economic 
sewerage facilities, makes practicable sludge management 
and in some cases sewage effluent by land disposal, and 
makes rural nonpoint source pollution abatement efforts 
practicable by identifying those areas of the Region 
that should remain permanently in agricultural use. In 
a similar manner, achievement of the recommended water 
use objectives through implementation of the recom- 
mended water quality management plan will be impor- 
tant to the full and beneficial use of the environmental 
corridor lands and outdoor recreation facilities identified 
in the regional land use plan. 

Importance of Detailed Planning and Engineering Studies 
Full implementation of the areawide water quality 
management plan requires that more detailed local 
planning and engineering studies be undertaken by the 
designated management agencies. As noted in Chapter I1 
of this volume, the completion of the areawide water 
quality management plan marks the beginning of the 
second cycle of facilities planning for water pollution 
control in southeastern Wisconsin. The detailed local 
facilities planning efforts are expected t o  result in 
modifications to, and refinements of, the recommenda- 
tions contained in the areawide water quality manage- 
ment plan. It is envisioned that such detailed studies 
will be required with respect to  all five of the elements 
of the recommended plan. Local units and agencies 
of government having land use planning and plan imple- 
mentation responsibilities should refine and detail the 
regional land use plan through the preparation of county, 
community, and neighborhood level land use plans. In 
a similar manner, the designated management agencies for 
point source pollution abatement will need to complete 
detailed facilities planning and engineering studies 
concerning the sewage treatment and trunk sewer facili- 
ties identified in the areawide plan. In the nonpoint 
source pollution abatement area, such detailed studies 
will be essential to identifying, in a site-specific manner, 
the locations and types of urban and rural land manage- 
ment practices to  be applied to achieve the desired level 
of pollutant runoff control specified in the areawide plan. 
Detailed preliminary engineering plans will also be 
required for the sludge management element of the plan 
in order to identify the specific means to  be used for 
sludge reduction, handling, recycling, and disposal. 
Finally, more detailed planning needs to be accomplished 
to aid in identifying the long-term water quality moni- 
toring network and sampling program to be developed 
over the coming years. 

PLAN IMPLEMENTATION ORGANIZATIONS 

Although the Regional Planning Commission can 
promote and encourage plan implementation in various 
ways, the advisory role of the Commission makes actual 



implementation of the recommended areawide water 
quality management plan entirely dependent upon 
actions by other local, areawide, state, and federal 
agencies of government. These agencies include general- 
purpose local units of government, such as cities and 
villages; special-purpose districts, such as metropolitan 
sewerage districts and inland lake protection and rehabili- 
tation districts; state agencies, such as the Wisconsin 
Department of Natural Resources; and federal agencies, 
such as the U.S. Environmental Protection Agency. 
Because of the many and varied agencies in existence, it 
becomes exceedingly important to identify those agencies 
having the legal authority and financial capability to most 
effectively implement the recommended plan. Accord- 
ingly, those agencies whose actions will have a significant 
effect either directly or indirectly upon the successful 
implementation of the recommended plan, and whose 
full cooperation in plan implementation will be essential, 
are listed and discussed below. 

For convenience, the agencies are discussed herein by 
level of government. However, the interdependence 
between the various levels of agencies and the need 
for close intergovernmental cooperation cannot be 
overemphasized. Most of the agencies needed for 
implementation of the plan are already in existence 
within the Region. In some cases, however, it may be 
desirable to create new agencies and, in such cases, the 
new agencies should be created in such form as to 
complement and supplement most effectively the plan 
implementation activities of the agencies already in 
existence. In some cases it may also be desirable to add 
to the legal authority of existing agencies. 

Continuing Commission Advisory Committee Structure 
Since planning at its best is a continuing function, 
a public body should remain on the scene to-coordinate 
and advise on the execution of the areawide water quality 
management plan, and should undertake plan updating 
and renovation as necessitated by changing events. 
Although the Regional Planning Commission has been 
designated the areawide water quality management 
planning agency, and is charged by State Statute with 
a continuing areawide planning function, the Commission 
cannot properly perform such function without the 
active participation and support of concerned federal, 
state, and local governmental officials, as well as of 
concerned citizens, through an appropriate advisory 
committee structure. 

In the design of the initial areawide water quality 
management planning effort, three committees were 
envisioned. A Technical Advisory Committee on 
Areawide Water Quality Management Planning was 
envisioned and created to  actively involve, through 
technical representatives and elected officials, the various 
governmental, business, and technical universities and 
agencies in the Region in the planning process, and 
thereby to assist the Commission in determining and 
coordinating the basic technical policy involved in the 
conduct of the program. In addition to  serving a technical 
function, the committee members were called upon to 

assist in familiarizing the political, business, industrial, 
and private citizen leadership within the Region with the 
plan findings and recommendations. A Citizens Advisory 
Panel for Public Participation was envisioned and created 
to  provide an opportunity for representatives of citizen 
interest groups and knowledgeable individual citizens to  
become familiar with and influence the planning 
program, the resultant plan, and the plan implementation 
measures proposed. Finally, an Intergovernmental 
Coordinating Committee on Areawide Water Quality 
Management Planning was envisioned and created to  
provide guidance in those aspects of the program having 
important intergovernmental and interagency policy 
implications of a statewide nature. 

Both the Technical Advisory Committee and the Citizens 
Advisory Panel were active over the entire planning 
program and both contributed significantly to  the formu- 
lation of the recommended ~ l a n  and the identification of 
the means for its implementation. The Intergovernmental 
Coordinating Committee, however, although created and 
organized through an initial meeting, was not actually 
called upon to assist in the planning program. The issues 
with which this committee was to have dealt, particularly 
statewide funding of both point and nonpoint source 
pollution abatement programs, were instead dealt with by 
the Statewide Water Quality Advisory Committee and 
the State Nonpoint Source Coordinating Committee, 
committees created by the Secretary of the Department 
of Natural Resources. The Chairman of the Southeastern 
Wisconsin Regional Planhing Commission serves on both 
committees. During the conduct of the areawide water 
quality management planning program for southeastern 
Wisconsin, these committees dealt with such statewide 
issues as sewer service area regulations and funding for 
point and nonpoint source pollution abatement measures, 
the latter resulting in the creation of the Wisconsin Fund. 

For the continuing areawide water quality management 
planning program, it is recommended that the Technical 
Advisory Committee be reconstituted as a continuing 
advisory committee to  assist the Commission in 
promoting effective implementation of the plan, as well 
as to assist in mounting any work necessary to  revise that 
plan. The Technical Advisory Committee on Areawide 
Water Quality Management Planning would thus continue 
to be a creation of the Southeastern Wisconsin Regional 
Planning Commission pursuant to Section 66.945(7) of 
the Wisconsin Statutes and would report directly to  the 
Commission. It is recommended that all agency represen- 
tatives and individuals currently serving on the committee 
be given an opportunity to remain as members of the 
continuing committee, and that the question of 
committee membership be left open so that additional 
members may be added to the committee from time to 
time as appropriate. 

It is also recommended that the Citizens Advisory Panel 
for Public Participation be dissolved with the grateful 
appreciation of the Commission. It is envisioned that the 
citizens' participation efforts in water quality manage- 
ment planning during the continuing phase of the 



program will be focused largely at the subregional level 
and in particular on the recommended detailed facilities 
planning programs needed for refinement and detailing of 
both the point and nonpoint source pollution abatement 
plan elements. Citizen participation efforts have already 
been actively mounted in a number of local sewerage 
facilities planning programs. Such efforts are to  be 
encouraged and to be particularly extended into the 
detailed local nonpoint source pollution abatement 
planning effort. 

Finally, it is recommended that the Intergovernmental 
Coordinating Committee on Areawide Water Quality 
Management Planning be dissolved. As noted above, the 
functions originally intended t o  be handled by this 
committee have instead been handled by the Statewide 
Water Quality Advisory Committee and the State 
Nonpoint Source Coordinating Committee. 

Local Level Agencies 
As described in meater detail in Volume One. Cha~ter  IV - , . 
of this report, there are several different local level 
agencies which, under the provisions of the Wisconsin 
Statutes, may become involved in the implementation of 
areawide water quality management plans. These local 
level agencies include cities, villages, towns, sanitary 
districts, utility districts, inland lake protection and 
rehabilitation districts, drainage districts, counties, 
and soil and water conservation districts. 

Cities and Villages: Cities and villages possess adequate 
authority t o  implement both the point and urban 
nonpoint source pollution abatement plan elements. 
Cities and villages possess general home rule authority 
and have specific authority to  provide sanitary sewer 
service to  construct, operate, and maintain a sanitary 
sewerage system. In addition, cities and villages have 
authority to  convey and treat storm waters, including 
construction, operation, and maintenance of urban storm 
water conveyance, storage, and treatment facilities. Cities 
and villages can undertake nonpoint source pollution 
abatement activities in conjunction with traditional 
public works activities, including litter and leaf control, 
animal waste control, and street sweeping and cleaning. 
Thus, cities and villages are granted all of the powers 
required to  implement the point and nonpoint source 
pollution abatement elements of the plan in urban areas. 
Those powers may be exercised in the promulgation of 
construction erosion control ordinances, the construction 
and operation of storm water management systems, the 
development and enforcement of urban sanitation and 
refuse control ordinances, and the construction, opera- 
tion, and maintenance of sanitary sewerage systems and 
attendant sewage treatment works. 

Towns: Like cities and villages, towns have authority to 
undertake a wide variety of activities with respect to  the 
abatement of pollution from both point and nonpoint 
sources. Towns that contain both urban and rural areas 
generally have elected to establish separate sanitary and 
utility districts for the provision of services to  urban 
development, particularly including sanitary sewer and 
storm water management services. Towns may also 
undertake stream and lake improvements and watershed 
protection projects. 

Sanitary Districts: Sanitary Districts may be created 
under Section 66.30 of the Wisconsin Statutes to plan, 
construct, and maintain centralized sanitary sewerage 
systems. Town sanitary districts have limited authority 
to  construct and maintain storm sewer systems and 
provide garbage and refuse collection and disposal. 

Utility Districts: Section 66.072 of the Wisconsin 
Statutes permits towns, villages, and cities of the third 
and fourth class to establish utility districts for a limited 
number of functions, including the provision of sanitary 
sewer service. Section 66.072 does not include any 
authority for utility districts to  engage in nonpoint 
source pollution abatement activities. 

Inland Lake Protection and Rehabilitation Districts: 
Inland lake protection and rehabilitation districts are 
authorized by Chapter 33 of the Wisconsin Statutes to  
implement lake protection and rehabilitation plans. As 
part of such implementation, a lake district may perform 
tasks such as: aeration, nutrient diversion, nutrient 
removal or inactivation, soil erosion and land runoff 
control, and sediment and bottom dredging. In addition, 
inland lake protection and rehabilitation districts may 
choose to  exercise the powers of a sanitary district. 

Drainage Districts: Drainage districts are authorized 
under Chapter 88 of the Wisconsin Statutes to  plan, 
design, construct, and operate all types of facilities for 
the facilitation of drainage and the control of flooding, 
including such facilities as reservoirs, silt basins, and 
holding basins that may have water quality benefits. 

Counties: Counties are granted limited authority to  
provide sanitary sewer service. Limited home rule 
authority, which includes the provision of sanitary sewer 
service, is granted to  counties having a population of 
250,000 or more. Such authority may be exercised by 
the county board only upon the request of a town, city, 
or village to  have the county provide such service. 
Counties are authorized to engage in soil and water 
conservation projects, lake and river improvements, 
property acquisitions, water protection, and solid waste 
management. In addition, counties may regulate nonpoint 
source pollution through their planning, zoning, subdivi- 
sion, building, and health code authorities. Counties are 
also important to the functioning of the soil and water 
conservation districts. Not only are such districts fiscally 
dependent upon county boards, but in effect the dis- 
tricts are governed by a county board committee. In 
implementation of the areawide water quality manage- 
ment plan, therefore, it will be necessary for county 
boards and the soil and water conservation districts 
to work cooperatively. 

Soil and Water Conservation Districts: Soil and water 
conservation districts, as authorized under Section 92.05 
of the Wisconsin Statutes, have the authority to  develop 
plans for the conservation of soil and water resources 
and for the prevention of soil erosion. In addition, the 
districts have authority to request the County Board of 
Supervisors to adopt special land use regulations that 
would implement such plans in unincorporated areas. 
Such adoption, however, requires a referendum in which 
a simple majority of the eligible electors who voted and 
were residents of the area affected approve the proposed 



regulations. Soil and water conservation districts have the 
authority to acquire through eminent domain proceed- 
ings any property or rights therein for watershed protec- 
tion, soil and water conservation, flood prevention works, 
and fish and wildlife conservation and recreational works. 

Areawide Level Agencies 
Statutory provisions exist for the creation of several 
areawide agencies that have specific planning and plan 
implementation powers important to the implemen- 
tation of the areawide water quality management plan. 
These areawide agencies include the Milwaukee Metro- 
politan Sewerage District, other metropolitan sewerage 
districts, joint sewerage commissions, cooperative 
contract commissions, and the Regional Planning Com- 
mission itself. 

Milwaukee Metropolitan Sewerage District: The Metro- 
politan Sewerage District of the County of Milwaukee 
bperates under-the provisions of ~ec t i dn  59.96 of the 
Wisconsin Statutes and through the joint agency of the 
Sewerage Commission of the City of Milwaukee and the 
Metropolitan Sewerage Commission of the County of 
Milwaukee. The sanitary sewerage system operated by the 
District, by its constituent municipalities, and by its 
contract communities constitutes by far the largest and 
most important sanitary sewerage system in the Region. 
Because the District serves the great majority of the 
resident population of the entire Region, it may be 
expected that the District will play an extremely 
important role in the implementation of the recom- 
mended areawide water quality management plan. In 
addition, it is noted that the District has major legal 
authority in the development and operation of storm 
water and flood management facilities. 

Other Metropolitan Sewerage Districts: sections 66.20 to 
66.26 of the Wisconsin Statutes provide for the creation 
of metropolitan sewerage districts outside Milwaukee 
County. Proceedings to  create such a district may be 
initiated by a resolution of the governing body of any 
municipality. Upon receipt of such a resolution, the 
Wisconsin Department of Natural Resources is required 
to  schedule a public hearing on the matter and, based 
upon statutory criteria, either order or deny the creation 
of the proposed district. Two such districts have been 
created in the Region: the Western Racine County 
Sewerage District serving the Villages of Rochester 
and Waterford and a portion of the Town of Rochester, 
and the Walworth County Sewerage District serving the 
Cities of Delavan and Elkhorn, the Delavan Lake Sanitary 
District, and the Walworth County Institutions. The 
areawide nature of some of the recommended sanitary 
sewerage systems in the Region lends itself to  the 
formation of potential additional metropolitan sewer- 
age districts. 

Joint Sewerage Commissions: Section 144.07 of the 
Wisconsin Statutes provides authority for the creation of 
joint sewerage commissions. The Department of Natural 
Resources may order the sewerage system of any town, 
village, or city to  be planned or constructed so that it 
may be connected with the sewerage system of another 
town, village, or city, and after appropriate hearings may 

further order that proper connections be made. Under 
this statute, jointly acting governmental units may 
formally create an areawide sewerage system upon 
approval of the Department of Natural Resources and 
may choose to provide for a sewerage commission to  
conduct the affairs of the system in much the same 
manner as a metropolitan sewerage commission is created 
to carry out areawide sewerage functions under a metro- 
politan sewerage district. The key difference between 
a joint sewerage system and a metropolitan sewerage 
district is that under a joint sewerage system all of the 
governing bodies of the local units of government that 
initially formed the system must annually approve 
budgets and appropriations, whereas under a metro- 
politan sewerage district a special unit of government 
with its own taxing and appropriations powers is created. 
To date, no joint sewerage commissions have been 
created in the Southeastern Wisconsin Region. 

Cooperative Contract Commissions: Section 66.30 of the 
Wisconsin Statutes permits the joint exercise by munici- 
palities of any power or duty required of, or authorized 
to, such municipalities by statute. Accordingly, local 
units of government with equivalent powers may contract 
on a cooperative basis to provide jointly what each unit 
of government can provide individually. The exercise of 
this cooperative power may or may not include the 
formulation of a separate commission to conduct the 
municipal activities. This power has significant potential 
for use in southeastern Wisconsin with respect to 
implementation of the areawide water quality manage- 
ment plan. To date, five formal cooperative contract 
commissions have been created in the Region for the - 
purpose of constructing areawide sewerage facilities, 
including the Underwood Sewerage Commission jointly 
created by contract between the City of Brookfield and 
the Village of Elm Grove; the Menomonee South 
Sewerage Commission jointly created by contract 
between the City of Brookfield and the Village of 
Menomonee Falls; the Springdale Sewerage Commission 
jointly created by contract between the City of Brook- 
field, the Town of Brookfield, and the Town of 
Pewaukee; the Poplar Creek Sewerage Commission jointly 
created by contract between the City of Brookfield, 
the Town of Brookfield, and the City of New Berlin; and 
the Delafield-Hartland Water Pollution Control Commis- 
sion jointly created by contract between the City of 
Delafield and the Village of Hartland. 

Regional Planning Commissions: The Regional Planning 
Commission has no statutory plan implementation 
powers. In its role as a coordinating agency for planning 
and development activities within the Southeastern 
Wisconsin Region, however, using the certified plan 
element as a basis for review, the Commission may 
promote plan implementation through community assis- 
tance planning services and through the review of 
federal and state grants-in-aid, discharge permits, and 
sanitary sewer extensions. In addition, the Commission 
provides a basis for the creation and continued function- 
ing of the Technical Advisory Committee on Areawide 
Water Quality Management Planning, which, as noted 
above, is recommended to remain as an important 
continuing public planning organization in the Region. 



State Level Agencies 
There exist at the state level the following agencies that 
have either general or specific planning authority and 
certain plan implementation powers or educational 
responsibilities important to  the adoption and implemen- 
tation of the areawide water quality management plan: 
the Wisconsin Department of Natural Resources; the 
Wisconsin Department of Health and Social Services, 
Division of Health; the Wisconsin Department of 
Administration; the Wisconsin Department of Transpor- 
tation; the Wisconsin Department of Agriculture, Trade, 
and Consumer Protection; the University of Wisconsin- 
Extension; and the State Board of Soil and Water 
Conservation Districts. The functions of these agencies 
as they relate to implementation of the plan are sum- 
marized below. 

In addition, there are other state agencies that have 
powers and responsibilities that are more indirectly 
related to the areawide water quality management plan 
but that deserve brief mention. These agencies include 
the Wisconsin Department of Local Affairs and Develop- 
ment, which provides technical assistance to local units 
of government in planning and planning-related matters 
in addition to reviewing subdivision plats; the Wisconsin 
Department of Justice, which initiates legal action on 
behalf of the State concerning water pollution control 
matters; the Wisconsin Department of Revenue, which 
administers statutory provisions for tax exemptions 
for pollution abatement investments for industries; 
the Wisconsin Department of Industry, Labor and Human 
Relations, which promulgates and enforces building 
regulations and codes, including provisions for plumbing 
fixtures and devices; the Wisconsin Public Service Com- 
mission, which has certain responsibilities relating to the 
review of utility rates for the provision of sewer service; 
and the State Historical Society of Wisconsin, which has 
the responsibility to ensure that important sites of 
architectural, historic, or archaeological significance are 
properly protected or preserved. These agencies are 
expected to play a more minor role in implementation 
than those agencies discussed below. 

Wisconsin Department of Natural Resources: As dis- 
cussed in detail in Volume One, Chapter VI of this 
report, the responsibility for water pollution control 
in Wisconsin is centered in the Department of Natural 
Resources. The basic authority and accompanying 
responsibilities relating to  the water pollution control 
functions of the Department are set forth in Chapter 144 
of the Wisconsin Statutes. Under this chapter, the 
Department is given broad authority to prepare as well as 
to approve or endorse water quality management plans; 
to establish water use objectives and supporting water 
quality standards; to review and approve all plans and 
specifications for components of sanitary sewerage 
systems; to conduct research and demonstration projects 
on sewerage and waste treatment matters; to operate an 
examining program for the certification of sewage 
treatment plant operators; to  order the installation of 
centralized sanitary sewerage systems; to review and 
approve the creation of joint sewerage systems and 
metropolitan sewerage districts; and to  administer 

a financial assistance program for the construction of 
pollution prevention and abatement facilities, or for the 
application of land management measures. The Wisconsin 
Statutes also authorize the Department to consider 
conformance with an approved areawide water quality 
management plan when reviewing locally proposed sani- 
tary sewer extensions. This permissive authority is in 
addition to  the Department's mandatory review for 
engineering soundness and for relation to public health 
and safety. 

Under Chapter 147 of the Wisconsin Statutes, the 
Department is given broad authority to establish and 
carry out a pollutant discharge elimination program in 
accordance with the policy guidelines set forth by the 
U. S. Congress under the Federal Water Pollution Control 
Act. Pursuant to this authority, the Department has 
established a waste discharge permit system. No permit 
may be issued by the Department for any discharge 
from a point source of pollution that is in conflict with 
any areawide water quality management plan approved 
by the Department. Also under this authority, the 
Department has rule-making powers to establish effluent 
limitations, water quality-related limitations, perfor- 
mance standards related to  classes or categories of 
pollution, and toxic and pretreatment effluent standards. 
All permits issued by the Department must include 
conditions that waste discharges are to  meet, in addition 
to effluent limitations, performance standards, effluent 
prohibitions, pretreatment standards, and any other 
limitations needed to  meet the adopted water use 
objectives and supporting water quality standards. As 
appropriate, the permits may include a timetable for 
appropriate action on the part of the owner or operator 
of any point source waste discharge. 

Wisconsin Department of Health and Social Services, 
Division of Health: In ~erformine its functions relating to " - 
the maintenance and  promotion^ of public health, the 
Wisconsin Division of Health is charged with the respon- 
sibility of regulating the installation and operation of 
private septic tank sewage disposal systems. The Division 
reviews plats of all land subdivisions not served by public 
sanitary sewerage systems and may object to such plats if 
onsite sanitary waste disposal facilities are not properly 
provided for in the plat layout. 

Wisconsin Department of Administration: The Depart- 
ment of Administration performs many state level 
planning functions, including the integration of func- 
tional plans prepared by state agencies, and serves as the 
state clearinghouse under the U. S. Office of Management 
and Budget (OMB) Circular A-95 for all applications for 
federal grants and related approvals as set forth in 
the circular. 

Wisconsin Department of Transportation: The Wisconsin 
Department of Transportation is authorized to  provide 
the State with an integrated highway transportation 
system. In so doing, the Department has important 
nonpoint source pollution abatement responsibilities with 
regard to  highway construction and maintenance. 



Wisconsin Department of Agriculture, Trade, and 
Consumer Protection: The Wisconsin Deuartment of . - -- --- - -  

Agriculture is empowered by Chapter 94 of the Wisconsin 
statutes to  regulate pesticides. ~ i l  pesticides distributed, 
sold, or .offered for sale within the State of Wisconsin 
must be registered annually with the Department of 
Agriculture. Department regulations have been adopted 
that control the use, sale, labeling, distribution, and 
storage of pesticides within the State. Specified pesticides 
are prohibited or restricted to the extent that they may 
only be sold with a permit. The Department of Agricul- 
ture is also authorized to adopt rules and regulations 
regarding the application, use, and disposal of those 
pesticides authorized for use within the Region. The 
Department of Agriculture serves as the regulatory 
agency for inspecting and verifying sanitary conditions 
for dairy and meat production operations. The Depart- 
ment of Agriculture is also able to  provide technical 
assistance to  counties and other state agencies in the 
areas of nonpoint source pollution programs and sludge 
management, particularly in the land application of 
sludges. Finally, the Department is the lead agency 
responsible for the Wisconsin farmland preseiation 
program, a program that combines planning and zoning 
provisions with tax incentives for the purpose of ensuring 
the long-term preservation of prime agricultural lands. 

University of Wisconsin-Extension: The Extension Ser- 
vice operates on a contractual basis with counties to 
provide technical and educational assistance within the 
counties. Of particular importance to implementation 
of the areawide water quality management plan is the 
provision of technical assistance by the Extension Service 
to  county soil and water conservation districts, county 
boards, and county zoning and planning committees. In 
addition, the Extension Service is well equipped to  
provide educational services, especially in 'the areas of 
nonpoint source pollution and sludge management. 

Wisconsin State Board of Soil and Water Conservation 
Districts: This board. on behalf of the State, coordinates 
and assists the of the county soil and water 
conservation districts concerned with the proper develop- 
ment, use, and protection of soil, water, and related 
natural resources; apportions among the districts any 
funds allotted from state or federal sources; approves 
district sponsorship of federally assisted watershed 
projects authorized under Public Law 566; and approves 
the participation of drainage boards in federally assisted 
water management projects. 

Federal Level Agencies 
There exists at the federal level the following agencies 
that administer federal programs that can have important 
effects upon implementation of the areawide water 
quality management plan: the U. S. Environmental 
Protection Agency; the U. S. Department of Agriculture, 
Farmers Home Administration, Soil Conservation Service, 
and Agricultural Stabilization and Conservation Service; 
the U. S. Department of the Interior, Geological Survey, 
Fish and Wildlife Service, and Heritage Conservation 
and Recreation Service; the U. S. Department of Housing 

and Urban Development; the U. S. Department of Trans- 
portation, Federal Highway Administration; and the 
U. S. Department of the Army, Corps of Engineers. 

U. S. Environmental Protection Agency : The U. S. Envi- 
ronmental Protection Agency has broad powers under 
the Federal Water Pollution Control Act to administer 
federal grants-in-aid for the construction of publicly 
owned waste treatment works and related sewerage 
facilities; to  promote and fund areawide waste 
treatment planning and management; to set and enforce 
water quality standards, including effluent limitations, 
through the establishment of water use objectives and 
supporting water quality standards and the co~lduct 
of water quality inventories and inspection and moni- 
toring programs; and to establish a national pollutant 
discharge elimination system. The Environmental Protec- 
tion Agency, thus, acts as the key federal water pollution 
control agency and must approve all basin and areawide 
water quality management plans as certified to it by 
appropriate state agencies. 

U. S. Department of Agriculture, Farmers Home Adminis- 
tration: The U. S. Deuartment of Agriculture. Farmers ~ - -  ~ - - - -  - 
Home Administration, administers programs provid- 
ing for waste disposal construction grants and loans 
in rural areas. Such grants can be important to  implemen- 
tation of the areawide water quality management plan, 
particularly with respect to the provision of centralized 
sanitary sewer service t o  small villages and lake-oriented 
communities in the more rural parts of the Region. 

U. S. Department of Agriculture, Soil Conservation 
Service: The U. S. Department of Ahculture. Soil - 
Conservation Service, administers resource conservation 
and development projects under Public Law 566 and 
provides technical and financial assistance through 
soil and water conservation districts to landowners in 
the planning and construction of measures for land 
treatment, agricultural water management, and flood 
prevention, and for public fish, wildlife, and recrea- 
tional development. The Soil Conservation Service also 
conducts detailed soils surveys and provides interpreta- 
tions as a guide to the use of soil survey data in local 
planning and development. The technical assistance 
programs of the Soil Conservation Service are of great 
importance to implementation of the areawide water 
quality management plan. In addition, the Soil Conser- 
vation Service has relatively new authority under Sec- 
tion 208(J) of the Federal Water Pollution Control Act 
to administer a cost-sharing grant program for the purpose 
of installing and maintaining agricultural measures found 
needed to control nonpoint source pollution. 

U. S. Department of Agriculture, Agricultural Stabiliza- 
tion and Conservation Service: The U. S. Department of 
Agriculture. Agricultural Stabilization and Conservation 
service, administers the federal Agricultural Conservation 
Program (ACP), which provides grants t o  rural land- 
owners in partial support of carrying out approved 
soil, water, woodland, wildlife, and other conservation 
practices. These grants are awarded under yearly and 



long-term assistance programs, providing guaranteed 
funds for carrying out approved conservation work plans. 
Grants from the federal Agricultural Conservation Pro- 
gram are important to implementation of the areawide 
water quality management plan. 

U. S. Department of the Interior, Geological Survey: The 
U. S. Department of the Interior, Geological Survey, 
conducts continuing programs on water resources 
appraisal and monitoring. The programs of the Geological 
Survey are particularly important to carrying out 
continuous stream gaging efforts, which provide a neces- 
sary input to  the streamflow analyses so essential to the 
design of the areawide water quality management plan. 

U. S. Department of the Interior, Fish and Wildlife 
Service: The U. S. Department of the Interior, Fish and 
Wildlife Service, is the lead federal agency concerned with - - 
the maintenanck of a healthy fish and aquatic life in the 
nation's surface waters. While the Fish and Wildlife 
Service has no direct regulatory authority itself with 
regard to the setting of water quality standards that 
would support a healthy fishery, the agency does provide 
technical assistance to the U. S. Environmental Protec- 
tion Agency in this matter. Furthermore, the Fish and 
Wildlife Service provides review comments concerning 
Section 404 permits for the filling of wetlands that are 
issued by the U. S. Army Corps of Engineers. This agency 
can perform an important function in plan implementa- 
tion, particularly with respect to the land use element. 

U. S. Department of the Interior, Heritage Conservation 
and Recreation Service: This agency administers a ark and - - 
open space acquisition and development grants through 
the federal Land and Water Conservation fund program. 
Grants under this program can be particularly important 
to  the implementation of the land use element of the 
areawide water quality management plan, particularly 
in the protection and preservation of primary environ- 
mental corridors. 

U. S. Department of Housing and Urban Development: 
This agency administers the federal flood insurance 
program, the federal community development block 
grant program, and the federal urban development action 
grant program. The latter two grant programs are avail- 
able to local units of government for a broad range of 
activities, including the provision of public sanitary 
sewerage facilities, and thus can be important to 
implementation of the areawide water quality manage- 
ment plan. The federal flood insurance program can also 
be important in implementation of the plan, particularly 
as it may result in local land use control regulations that 
ensure that improper development does not take place 
on natural floodlands, where the potential for water 
pollution is high. 

U. S. Department of Transportation, Federal Highway 
Administration : This agency administers all federal 
aid highway programs working through the Wisconsin 
Department of Transportation. As such, this agency has 
important nonpoint source pollution abatement respon- 
sibilities with regard to  the setting of standards for 
highway construction and maintenance. 

U. S. Army Corps of Engineers: The U. S. Army Corps of 
Engineers has review authority over all permits for waste 
outfalls discharging to navigable waters. The Corps of 
Engineers also has authority under Section 208 of the 
Federal Water Pollution Control Act to consult with and 
provide technical assistance to  states and areawide 
planning agencies in the development of areawide waste 
treatment management plans for urban areas, when 
requested to  do so. The Corps of Engineers also has 
authority to issue permits under Section 404 of the 
Federal Water Pollution Control Act for the filling 
of wetlands. 

PLAN ADOPTION AND INTEGRATION 

Upon adoption of the areawide water quality manage- 
ment plan by formal resolution of the Southeastern 
Wisconsin Regional Planning Commission in accordance 
with Section 66.945(10) of the Wisconsin Statutes, the 
Commission will transmit a certified copy of the resolu- 
tion adopting the plan, together with a copy of the plan 
itself, to all local legislative bodies within the South- 
eastern Wisconsin Region and to all of the aforelisted 
existing local, state, and federal. agencies that have 
potential plan implementation functions. In accordance 
with Section 208 of the Federal Water Pollution Control 
Act as amended, a certified copy will be transmitted 
to the Wisconsin Natural Resources Board with a request 
that the Board adopt the plan as the official areawide 
water quality management plan for southeastern Wis- 
consin and recommend to the Governor that the plan 
be approved by him and transmitted as the state- 
approved plan to  the U. S. Environmental Protection 
Agency for that agency's approval. 

Adoption, endorsement, or formal acknowledgement of 
the areawide water quality management plan by the local 
legislative bodies and the existing local, areawide, state, 
and federal level agencies concerned is highly desirable, 
if not absolutely essential, to ensure a common under- 
standing among the several governmental levels and to  
enable their staffs to program the necessary plan 
implementation work. As a part of the adopting or 
endorsing action, the policymaking body or individual 
of the designated unit or agency should direct its 
staff to fully integrate the areawide water quality 
management plan elements into the plans and programs 
of that unit or agency of government. It  is important 
to  understand that adoption of the areawide water 
quality management plan by any unit or agency of 
government pertains only to  the statutory duties 
and functions of the adopting agencies, and such 
adoption does not and cannot in any way preempt 
or commit action by another unit or agency of 
government acting within its own area of functional 
and geographic jurisdiction. 

Local Level Agencies 

1. It  is recommended that the governing bodies of 
all cities, villages, and towns within the Region 
formally adopt the areawide water quality 
management plan by resolution, pursuant to 



Section 66.945(12) of the Wisconsin Statutes, 
after a report and recommendation by appro- 
priate committees and local plan commissions. 

2. It is recommended that the governing bodies 
of all town sanitary and all utility districts 
formally adopt the areawide water quality 
management plan by resolution, pursuant to 
Section 66.945(12) of the Wisconsin Statutes, 
and inform their respective governing bodies 
of such action. 

3. It  is recommended that the plan commissions 
of all cities, villages, and towns in the Region 
formally adopt the areawide water quality 
management plan as it affects them by resolution, 
pursuant to  Sections 66.945(12) and 66.23(3)(b) 
of the Wisconsin Statutes, and certify such 
adoption to  their respective governing bodies. 

4. It  is recommended that the governing bodies of 
all inland lake protection and rehabilitation 
districts now existing in the Region and all such 
districts created in the future in the Region 
formally adopt the areawide water quality 
management plan as it affects them by resolu- 
tion, pursuant to  Section 66.945(12) of the 
Wisconsin Statutes. 

5. It  is recommended that the governing body of 
the Geneva Lake Environmental Watershed 
Agency, an agency created pursuant to  the 
intergovernmental provisions set forth in Sec- 
tion 66.30 of the Wisconsin Statutes, formally 
adopt the areawide water quality management 
plan as it affects that agency and by resolution, 
pursuant to Section 66.945(12) of the Wisconsin 
Statutes, certify such adoption to the respective 
governing bodies that created the agency. 

6. It  is recommended that the Milwaukee County 
Board of Supervisors formally adopt the areawide 
water quality management plan by resolution, 
pursuant to Section 66.945(12) of the Wisconsin 
Statutes, after review and recommendation by the 
County Planning Commission. 

7. It  is recommended that the Kenosha, Ozaukee, 
and Racine County Boards of Supervisors for- 
mally adopt the areawide water quality manage- 
ment plan by resolution, pursuant to Section 
66.945(12) of the Wisconsin Statutes, after 
review and recommendation by their respec- 
tive county planning and zoning committees. 

8. It  is recommended that the Walworth, Washing- 
ton, and Waukesha County Boards of Supervisors 
formally adopt the areawide water quality man- 
agement plan by resolution, pursuant to Section 
66.945(12) of the Wisconsin Statutes, after 
review and recommendations by their respective 
county park and planning commissions. 

9. It  is recommended that the seven county soil and 
water districts within the Region formally adopt 
the areawide water quality management plan 
by resolution, pursuant to  Section 66.945(12) 
of the Wisconsin Statutes, inform their respective 
county boards of such action, and incorporate the 
plan recommendations as appropriate into the 
long-range conservation plans and the annual 
work plans of the districts. 

Areawide Level Agencies 

1. It is recommended that the Metropolitan Sew- 
erage Commission of the County of Milwaukee 
and the Sewerage Commission of the City of 
Milwaukee, acting jointly on behalf of the 
Metropolitan Sewerage District of the County 
of Milwaukee, adopt the recommended areawide 
water quality management plan by resolution, 
pursuant to Section 66.945(12) of the Wisconsin 
Statutes, and inform its constituent and contract 
municipalities of such action. Such adoption 
cannot, of course, preclude the District from 
taking any actions necessary to  meet court- 
ordered requirements. 

2. It  is recommended that the Western Racine 
County Sewerage Commission, the Walworth 
County Metropolitan Sewerage Commission, and 
any other metropolitan sewerage commission that 
may be created within the Region in the future 
adopt the recommended areawide water quality 
management plan by resolution, pursuant to  
Section 66.945(12) of the Wisconsin Statutes, 
and inform their constituent municipalities of 
such action. 

3. It is recommended that the Underwood Sewerage 
Commission, the Menomonee South Sewerage 
Commission, the Springdale Sewerage Commis- 
sion, the Poplar Creek Sewerage Commission, 
the Delafield-Hartland Water Pollution Control 
Commission, and any other joint sewerage 
commission or cooperative contract commission 
formed for sewerage purposes in the future 
formally adopt the recommended areawide water 
quality management plan by resolution, pursuant 
to Section 66.945(12) of the Wisconsin Statutes, 
and inform their respective governing bodies of 
such action. 

State Level Agencies 

1. It is recommended that the Wisconsin Natural 
Resources Board endorse the areawide water 
quality management plan, recommend to the 
Governor that he certify the plan as the official 
areawide water quality management plan for the 
seven-county Southeastern Wisconsin Region to  
the U. S. Environmental Protection Agency, 
and direct its staff in the Wisconsin Department 
of Natural Resources to integrate the land use, 
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acknowledge the recommended areawide water 
quality management plan and utilize the plan 
recommendations as appropriate in the adminis- 
tration of its broad range of grant and loan 
programs and its federal flood insurance program. 

9. It  is recommended that the U. S. Department of 
Transportation, Federal Highway Administration, 
formally acknowledge the recommended areawide 
water quality management plan and utilize the 
plan recommendations as appropriate in the 
setting of standards for highway construction 
and maintenance activities. 

10. It  is recommended that the U. S. Army Corps 
of Engineers formally acknowledge the recom- 
mended areawide water quality management 
plan and utilize the plan recommendattons in 
carrying out its responsibilities relating to the 
issuance of permits for waste outfalls to navigable 
waters, for dredge and fill projects, and for the 
disposal of dredged or fill materials. 

SUBSEQUENT ADJUSTMENT OF THE PLAN 

No plan can be permanent in all of its aspects or precise 
in all of its elements. The very definition and characteris- 
tics of areawide planning suggest that an areawide plan, 
to be viable and of use to  local, state, and federal units 
and agencies of government, must be continually adjusted 
through formal amendments, extensions, additions, and 
refinements to  reflect changing conditions. Amendments, 
extensions, and additions to the areawide water quality 
management plan may be expected to  be forthcoming 
not only from the work of the Commission under the 
continuing areawide water quality management planning 
program, but also from state agencies a.i they adjust 
and refine statewide plans and from federal agencies 
as national policies are established or modified, as new 
programs are created, or as existing programs are 
expanded or curtailed. Adjustments must also come 
from local planning programs that, of necessity, must 
be prepared in greater detail and may, therefore, be 
expected to  result in refinement and amendment of the 
areawide water quality management plan. This is particu- 
larly true of the land management elements of the 
areawide plan. Areawide adjustments may also come 
from subsequent regional or state planning programs, 
which may include additional comprehensive or special- 
purpose planning efforts such as the preparation of 
groundwater management plans, regional water supply 
plans, and solid waste management plans. 

All of these adjustments and refinements will require 
the utmost cooperation by the local, areawide, state, 
and federal agencies of government, as well as coordi- 
nation by the Southeastern Wisconsin Regional Planning 
Commission, which has been empowered under Section 
66.945(8) of the Wisconsin Statutes to act as a coor- 
dinating agency for programs and activities of the local 
units of government. To achieve this coordination 
between local, state, and federal programs most effec- 
tively and efficiently and, therefore, to assure the timely 
adjustments of the areawide water quality management 

plan, it is recommended that all of the state, areawide; 
and local agencies having various planning and plan 
implementation powers transmit all subsequent planning 
studies, plan proposals and amendments, and proposed 
plan implementation devices to the Southeastern Wis- 
consin Regional Planning Commission for consideration 
as to  integration into and, as may be needed, adjustment 
of the areawide water quality management plan. Of 
particular importance in this respect will be the con- 
tinuing role of the Technical Advisory Committee on 
Areawide Water Quality Management Planning in 
governmental coordination, and the role of the Regional 
Planning Commission itself under the review authority 
set forth in the U. S. Office of Management and Budget 
Circular A-95. 

LAND USE PLAN ELEMENT IMPLEMENTATION 

As noted in Volume Three, Chapter I1 of this report, 
the most fundamental and basic element of the areawide 
water quality management plan is the land use element. 
The various recommended means of implementing the 
regional land use plan have been discussed in detail 
in Chapter IX of SEWRPC Planning Report No. 25. 
A ~ez iona l  Land Use Plan and a ~eg iona l  ~ransaor: 
tation Plan for Southeastern Wisconsin: 2000. Vol 

- 

ume 
Two, Alternative and Recommended Plans. These various 
methods of land use plan implementation will not be 
repeated here, but rather are hereby directly incorporated 
by reference into the plan implementation scheme for 
the areawide water quality management plan. 

POINT SOURCE POLLUTION ABATEMENT 
PLAN ELEMENT IMPLEMENTATION 

Designation of Management Agencies 
Section 208 of the Federal Water Pollution Control Act 
requires that management agencies be designated and 
responsibilities defined for all aspects of the areawide 
water quality management plan. The local governmental 
management agencies for the point source pollution 
abatement element of the recommended areawide water 
quality management plan are identified in Table 41. 
These designations are comprised of all of the units and 
agencies of government that currently provide centralized 
sai~itary sewer service in the Region, together with 
proposed new agencies where such action is deemed 
necessary to carry out the plan recommendations. 

In Kenosha County, a total of 19 management agencies 
have been designated. Of this total, 17  are existing 
agencies and two would be new agencies. The two new 
agencies would consist of sanitary and/or utility districts 
that would be created to provide centralized sanitary 
sewer service to urban development in the IH 94 service 
area in the Town of Bristol and the Pleasant Park service 
area in the Town of Pleasant Prairie. Of the 17  designated 
agencies now in existence, 16  already provide sanitary 
sewer service. The 17th agency is the Town of Salem 
Sewer Utility District No. 2, which has completed all 
facilities planning for a new sanitary sewerage system and 
which is seeking state and federal aids to  begin construc- 
tion of the system. 



Table 41 I 
LOCAL GOVERNMENTAL MANAGEMENT AGENCY DESIGNATIONS AND SELECTED RESPONSIBILITIES FOR THE POINT SOURCE I 

POLLUTION ABATEMENT ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE REGION 

I 

Point Source 
Managemant Agency 

KENOSHA COUNTY 
City of Kenosha . . . . . . . . . . . . . . . .  
Village of Paddock Lake . . . . . . . . . . .  
Village of  Sliver Lake . . . . . . . . . . . . .  
Vlllage of Twin Lakes. . . . . . . . . . . . .  
Town of Brlstol 

Util ity District No. 1 . . . . . . . . . . . .  
New Dir t r~ct- IH 94 . . . . . . . . . . . .  

Town of Pleasant Prairie 
Sewer Util ity District No. 1 . . . . . . . .  
Sewer Ut i l i ty  District No. 2 . . . . . . . .  
Sewer Utll ity District A . . . . . . . . . .  
Sewer Ut i l i ty  D~r t r i c t  B . . . . . . . . . .  
Sewer Utility District C . . . . . . . . . .  
Sewer Utility District 0 . . . . . . . . . .  
Sewer Util ity District E . . . . . . . . . .  
Sanitary District NO. 73-1 . . . . . . . . .  
New District-Pleasant Park . . . . . . . .  

Town of Salem 
Sewer Util ity District No. 1 . . . . . . . .  
Sewer Util ity D~str ict  No. 2 . . . . . . . .  

Town of Sometr 
Sanltary Dirtrtct No. 1 . . . . . . . . . . .  
Util ity D ~ s t r ~ c t  No. 1 . . . . . . . . . . . .  

MILWAUKEE COUNTY 
Milwaukee Mstropol~tan 
Sewerage 01str ict .  . . . . . . . . . . . . .  

City of Cudahy. . . . . . . . . . . . . . . . .  
City of Franklin . . . . . . . . . . . . . . . .  
Citv of Glendale . . . . . . . . . . . . . . . . . .  
City of Greenfield . . . . . . . . . . . . . . .  
City of Milwaukee. . . . . . . . . . . . . . .  
City of Oak Creek . . . . . . . . . . . . . . .  
Citv of St. Francis. . . . . . . . . . . . . . . . .  
City of South Milwaukee . . . . . . . . . . . . .  
City of Wauwatosa. . . . . . . . . . . . . . .  
Citv of West Allis . . . . . . . . . . . . . . .  
Village o f  Bayride . . . . . . . . . . . . . . . . .  
Village o f  Brown Deer. . . . . . . . . . . . . . .  
Village of Fox Point. . . . . . . . . . . . . . . -  
Village of Greendale. . . . . . . . . . . . . .  
Village of Hales Corners. . . . . . . . . . . . . .  
Village of River Hills. . . . . . . . . . . . . . . .  
Village of Shorewoad . . . . . . . . . . . . . . .  
Village of West Milwaukee . . . . . . . . . . . .  
Vlllage of Whitsfirh Bay. . . . . . . . . . . . . .  

OZAUKEE COUNTY 
City of Cedarburg . . . . . . . . . . . . . . .  
Citv of Mequon . . . . . . . . . . . . . . . .  
CIW of Port Wash~ngton. . . . . . . . . . . .  
Village o f  Belgium. . . . . . . . . . . . . . .  
Village o f  Fredonia . . . . . . . . . . . . . .  
Village of Grafton . . . . . . . . . . . . . .  
Village of Saukville . . . . . . . . . . . . . .  
Village of Thiensvllle . . . . . . . . . . . . . . .  
Town of Belgium 

New District-Lake Church . . . . . . . .  
Town of Fredonia 

Waubeka Area Sanitary District. . . . . .  

RACINE COUNTY 
Wiscons~n Department of Health 

and Social Services. . . . . . . . . . . . . . . .  
Western Racine County 

Sewerage District. . . . . . . . . . . . . . . . .  
City of Burlington . . . . . . . . . . . . . . .  
City of Raclne . . . . . . . . . . . . . . . . .  
Village of Elmwood Park . . . . . . . . . . . . .  
Village o f  North Bay. . . . . . . . . . . . . . . .  
V~llage of Rochester. . . . . . . . . . . . . .  
Village of Sturtevant. . . . . . . . . . . . . .  
Village of Union Grove . . . . . . . . . . . .  
Vlllage of Waterford. . . . . . . . . . . . . .  
Town of Burllngton 

Browns Lake Sanitary Dbrtr~ct. . . . . . .  
Town of Caledonia 

Sewer Utal~ty District NO. 1 . . . . . . . .  
Caddy Vista San~tary D ~ s t r ~ c t  . . . . . . .  
Crestview Sanltary D~rtr ict .  . . . . . . . .  
North Park San~tary Oistricta . . . . . .  

Townnf Dover 
Eagle Lake Sewer U t ~ l i t y  D ~ s t r ~ c t  . . . . .  

Town of Mt.  Plearant 
Sewer Util ity Dirtrlct No. 1 . . . . . . . .  

Town of Norway 
Sanitary Olstrict No. 1 . . . . . . . . . . .  

Town of Rochester 
Sewer Util ity Dlstrfct No. 1 . . . . . . . .  

Town of Waterford 
Ssn~tary D~str ict  No. 1 . . . . . . . . . . .  

Town of Yorkville 
Sanitary D~rtr tct  No. 1 . . . . . . . . . . .  
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Clear Water 
Infiltration 
and Inflow 

X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 

X 

X 

Encourage 
Reduction 

in Water Use 

X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X X  
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

Cooperate 
With 

Industries in 
Pretreatment 

Programr 

X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 

X 

X 

Upgrade as 
Necessary 
Sewage 

Treatment 
Plant 

Operation 

X 

X 
X 

X 

X 

X 

X 
X 

X 
X 

X 

X 

X 

X 
X 
X 
X 
X 

X 
X 
X 

X 

X 

X 

X 
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A l l  

Sewage 
Flows 

X 
X 
X 
X 
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X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 

X 
X 
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X 

X 

X 

X 

X 

X 

X 

Eliminate 
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Flow Relief 

X 
X 
X 

X 

X 

X 

X ' 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 

X 
X 
X 
X 
X 

X 
X 

X 

X 

X 
X 

X 
X 

X 



Table 41 (continued) 

WALWORTH COUNTY 
Walworth County . . . . . . . . . . . . . . .  
Walworth County Metropolitan 

Sewerage Dlstrict . . . . . . . . . . . . . . .  
City of Delavan. . . . . . . . . . . . . . . . .  
City of Elkhorn . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  City of Lake Geneva. 
City of Whitewater. . . . . . . . . . . . . . .  
Village o f  Darien . . . . . . . . . . . . . . . .  
Village of East Troy . . . . . . . . . . . . . .  
Village of Fantana . . . . . . . . . . . . . . .  
Village of Genoa City . . . . . . . . . . . . .  
Village of Sharon. . . . . . . . . . . . . . . .  
Village of  Walworth . . . . . . . . . . . . . .  
Village of Williams Bay . . . . . . . . . . . .  
Town of Delavan 

Delavan Lake Sanitary ~ i r t r i c t ~ .  . . . . .  
Town of East Troy 

Sanitary District No. 2 . . . . . . . . . . .  
Town of Geneva 

Pomt Source 
Management Agency 

New District-Lake Como . . . . . . . . .  
Town of Linn 

Sanitary District No. 1 . . . . . . . . . . .  
Town of Lyons 

Sanitary Dlstrict NO. 2 .  . . . . . . . . . .  

WASHINGTON COUNTY 
City of Hartford . . . . . . . . . . . . . . . .  
Clty of West Bend . . . . . . . . . . . . . . .  
Vcllage of Germantown . . . . . . . . . . . .  
Village o f  Jackson . . . . . . . . . . . . . . .  
Village o f  Kewarkum . . . . . . . . . . . . .  
Village of  Newburg . . . . . . . . . . . . . .  
Village of Slinger. . . . . . . . . . . . . . . .  
Town of Addiron 

Allenton Sanitary District . . . . . . . . .  
Town of Trenton 

Wallace Lake Sanitary IJirtrictC . . . . . .  

Reflns 
and 

Detall 
Sewer 

Sewnce 
Area 

- 

WAUKESHA COUNTY 
Delafield-Hartland Water Pollution 

Control Commtrs~on . . . . . . . . . . . . .  
Manomonee South Sewerage 

Commirrion . . . . . . . . . . . . . . . . . .  
Poplar Creek Sewerage Cammisrian . . . .  
Sprlngdale Sewerage Commtrrion . . . . . .  
Underwood Sewerage Commirrion. . . . . .  
City of Brookfield . . . . . . . . . . . . . . .  
City of Delafield . . . . . . . . . . . . . . . .  
Clty of Murkego . . . . . . . . . . . . . . . .  
City of New Berlin. . . . . . . . . . . . . . .  
Clty of Oconamowoc . . . . . . . . . . . . .  
City of Waukerha . . . . . . . . . . . . . . .  
Village of Butler . . . . . . . . . . . . . . . .  
Village of Chenequa . . . . . . . . . . . . . .  
Village of Dousman . . . . . . . . . . . . . .  
Village of Elm Grove . . . . . . . . . . . . .  
Vlllage of Hartland. . . . . . . . . . . . . . .  
Village o f  Lac La Belle . . . . . . . . . . . .  
Village o f  Lannon . . . . . . . . . . . . . . .  
Village of Menomonee Falls . . . . . . . . .  
Village of Mukwonago. . . . . . . . . . . . .  
Village of Nashotah . . . . . . . . . . . . . .  
Village of North Pratrie . . . . . . . . . . .  
Village of Oconomowoc Lake . . . . . . . .  
Village of Pewaukee . . . . . . . . . . . . . .  
Village of Sussex. . . . . . . . . . . . . . . .  
Village o f  Wales . . . . . . . . . . . . . . . .  
Town of Brookfield . . . . . . . . . . . . . .  
Town of Lisbon New District. . . . . . . . .  
Town of Merton 

New D~str~ct-North Lake . . . . . . . . .  
New District-Beaver Lake. . . . . . . . .  

Town of Oconamowoc 
New District-Lac La Belle. . . . . . . . .  
New ~irtrict-Okaucheed . . . . . . . . .  

Town of Pswaukee 
Sanitary District NO. 3 . . . . . . . . . . .  
Pewaukae Lake Sanitary ~ i r t r i c t ~ .  . . . .  

Town o f  Summit 
New District-Narhotah- 

. . . . . . . . . . . . .  Nemahb~n Lakes. 
New District--S~lver Lake . . . . . . . . .  

~ - 

a The North Park Sanitary District also serves the Village o f  Wind Point. 

The Delavan Lake Sanitary District also serves part  of the Town o f  Walworth. 

The Wallace Lake Sanitary District also servespart o f  the Town o f  Banon. 

This new District would also serve part  o f  the Town o f  Mermn. 

The Pewaokee Lake Sanitary District also sewespart o f  the Town o f  Delafield. 

Source: SEWRPC. 
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In Milwaukee County, a total of 20 agencies have been 
designated. All 20 of these agencies, which consist of 
the 19  local units of government in the County and 
the Milwaukee Metropolitan Sewerage District, already 
provide centralized sanitary sewer service. 

In Ozaukee County, a total of 10 agencies have been 
designated. Nine of the agencies currently exist. One new 
agency is proposed to be formed, that being a sanitary or 
utility district in the Town of Belgium to provide 
centralized sanitary sewer service to  the Lake Church and 
Harrington Beach areas of the Town. Of the nine existing 
management agencies, eight currently provide centralized 
sanitary sewer service. One agency-the Waubeka Area 
Sanitary District in the Town of Fredonia-has been 
recently created and is currently completing facilities 
planning work that would lead to  the construction of 
a local sewer system in the Waubeka area of the Town of 
Fredonia, with treatment to  be provided at the Village of 
Fredonia sewage treatment plant. 

In Racine County, a total of 21 management agencies 
have been designated, all of which currently exist. Of the 
21 agencies, 1 8  already provide centralized sanitary sewer 
service. One additional agency-the Eagle Lake Sewer 
Utility District in the Town of Dover--currently has 
a new sewerage system under construction. Two addi- 
tional agencies-the Town of Yorkville Sanitary District 
No. 1 and the Town of Waterford Sanitary District 
No. 1 4 0  not yet provide sanitary sewer service 
but are recommended in the plan t o  construct sew- 
erage systems. 

In Walworth County, a total of 18  management agencies 
have been designated. Of these 1 8  agencies, all but 
one-the proposed new sanitary or utility district to  serve 
the Lake Como area in the Town of Geneva-urrently 
exist. Of the 17  existing agencies, 12  currently provide 
centralized sanitary sewer service. Existing agencies that 
do not now provide sewer service but that are recom- 
mended to provide such service in the future include the 
Walworth County Metropolitan Sewerage District, the 
Delavan Lake Sanitary District, the Town of East Troy 
Sanitary District No. 2, the Town of Linn Sanitary 
District No. 1, and the Town of Lyons Sanitary District 
No. 2. 

A total of nine agencies have been designated in Washing- 
ton County. All nine of these agencies currently exist, 
and all but one--the Wallace Lake Sanitary District in 
the Town of Trenton-urrently provide sanitary sewer 
service. It is proposed that a local sewerage system be 
constructed by the Wallace Lake Sanitary District, with 
conveyance of sewage for treatment to the City of West 
Bend sewage treatment plant. 

In Waukesha County, a total of 36 management agencies 
have been designated. Of this total, 29 agencies currently 
exist. Seven new agencies would be created, consisting of 
sanitary and/or utility districts in the Town of Lisbon, in 
the North Lake and Beaver Lake portions of the Town of 
Merton, in the Lac La Belle and Okauchee areas of the 
Town of Oconomowoc, and in the Nashotah-Nemahbin 

Lakes and Silver Lake areas of the Town of Summit. Of 
the 29 existing management agencies in Waukesha 
County, 18 currently provide centralized sanitary sewer 
service. The 11 agencies which do not yet provide such 
service but which are recommended to provide such 
service in the plan consist of: the Delafield-Hartland 
Water Pollution Control Commission, the Menomonee- 
South Sewerage Commission, the Poplar Creek Sewerage 
Commission, the City of Delafield, the Village of 
Chenequa, the Village of Lac La Belle, the Village of 
Lannon, the Village of Nashotah, the Village of North 
Prairie, the Village of Oconomowoc Lake, and the Village 
of Wales. Of these 11 agencies, four-the Delafield- 
Hartland Water Pollution Control Commission, the Poplar 
Creek Sewerage Commission, the City of Delafield, 
and the Village of Nashotah--currently have systems 
under construction or nearing construction. 

For the Region as a whole, then, a total of 133 manage- 
ment agencies have been designated for point source 
pollution abatement purposes. Of this total, all but 
11 agencies currently exist. The 11 new agencies would 
be sanitary and/or utility districts created to  provide 
centralized sanitary sewer service to urban development 
in various towns throughout the Region. Of the 122 exist- 
ing management agencies, 100 already provide centralized 
sanitary sewer service. 

In addition to  the foregoing local government manage- 
ment designations for point source pollution abate- 
ment purposes, the Department of Natural 
Resources is designated as the management agency with 
primary responsibility for ensuring the full implementa- 
tion of the entire point source pollution abatement plan 
element. It is envisioned that the primary mechanism 
to be used by the Department to  ensure plan implemen- 
tation would be the waste discharge permit process 
established under the Wisconsin Pollutant Discharge 
Elimination System (WPDES). Certain other important 
tasks would, however, be attendant t o  the role of 
the Department in implementation of the plan. The 
development of detailed sewerage facilities plans will 
require effluent limitation (waste load allocation) studies 
by the Department to  refine and detail the allowable 
effluent limits for specific sewage treatment plants so 
that the recommended water use objectives and support- 
ing standards in the plan are met. The Department may 
need to review its administrative rules and procedures 
with regard to  the application of the recommended 
phosphorus standard to  the lakes and streams of the 
Region, and to attainment of that standard through 
the regulation of the design of facilities to  abate point 
sources of pollution. 

The major responsibilities of the designated management 
agencies in carrying out the areawide water quality 
management plan are also identified in Table 41. As 
shown in the table, these management agency responsi- 
bilities include the refinement and detailing of sanitary 
sewer service areas; the construction, maintenance, and 
operation of sewage treatment plants; the abandonment 
of sewage treatment plants; the construction and mainte- 
nance of intercommunity trunk sewers; the construction 



and maintenance of local sewer collection systems; the 
abatement of combined sewer overflows; the determina- 
tion of the best means of reducing clear water infiltration 
and inflow; educational programs to encourage reduction 
in water use; the metering of all sewage flows; the elimi- 
nation of all overflows of raw sewage; the mounting of 
pretreatment programs in cooperation with industries; 
and the improvement of sewage treatment plant opera- 
tion. Not all agencies will be assigned all of these respon- 
sibilities. A more detailed discussion of the specific 
responsibilities assigned to the designated management 
agencies with regard to the point source pollution abate- 
ment element of the plan is set forth below. 

Sewer Service Areas 
The recommended areawide water quality management 
plan described in the previous chapter of this volume 
includes a map showing the proposed year 2000 sanitary 
sewer service areas (see Map 4). The sewer service areas 
shown on this plan map represent general delineations 
based upon the objectives set forth in the adopted 
regional land use plan. It is recommended that those 
management agencies identified in Table 41 as needing to 
refine and detail the sewer service areas do so through the 
preparation of detailed sewerage facilities plans. In many 
cases such plans are currently under preparation or have 
recently been completed. In other cases it will be 
necessary for the management agencies to undertake the 
preparation of such plans and thereby refine and detail 
the recommended sewer service areas, taking into account 
local needs and objectives that cannot be properly 
addressed at the areawide level of planning. All local 
planning efforts that result in the preparation of more 
refined and detailed sanitary sewer service areas should 
be transmitted to the southeastern Wisconsin Regional 
Planning Commission and the Wisconsin Department of 
Natural Resources so that the Commission and the 
Department can make a determination as to the 
conformance of the refined and detailed sewer service 
areas with the areawide water quality management plan 
and incorporate the refined and detailed plans into the 
continuing areawide water quality management plan 
implementation effort. 

Im~lementation Schedules-Public Sewaee " 
Treatment Plants, Intercommunity Trunk Sewers, 
and Abatement of Combined Sewer Overflows 
In order to provide a point of departure for intergovern- 
mental discussions and negotiations involving the 
development of necessary areawide sanitary sewerage 
systems and to  further provide a basis for federal and 
state agency programming, including the issuance of 
waste discharge permits and the allocation of grant- 
in-aid monies, a series of implementation schedules for 
the sewerage facility recommendations of the point 
source pollution abatement element of the recommended 
plan was prepared. One schedule was prepared for each 
subregional area as those areas are shown on Map 4 in 
C h a ~ t e r  I1 of this volume. These schedules include 
recommended dates for the implementation of each 
individual plan component, including those relating to 
sewage treatment plant construction and abandonment, 

intercommunity trunk sewer construction, and abate- 
ment of combined sewer overflows. While these schedules 
set forth dates for the completion of each individual 
recommended plan component, it should be recognized 
that the actual timing of implementation will vary from 
the schedule, depending upon the rate of urban growth 
and development in various subareas of the Region, upon 
the availability of local matching, as well as federal and 
state grant-in-aid, monies, and upon the phasing of the 
five-year cycle embodied in the waste discharge permits 
issued by the Department of Natural Resources to 
operators of sewage treatment plants. 

It is accordingly recommended that each identified 
management agency use the schedule provided as a point 
of departure in the preparation of a refined schedule for 
the programming of needed facility construction. It is 
further recommended that the Wisconsin Department of 
Natural Resources and the U. S. Environmental Protec- 
tion Agency utilize the timetable set forth in the imple- 
mentation schedules in preparing schedules of compliance 
for each owner and operator of a waste source seeking 
a waste discharge permit under the Wisconsin Pollutant 
Discharge Elimination System. The recommendations 
contained in each implementation schedule are summar- 
ized by subregional area in the following discussion. 

Milwaukee Metropolitan Subregional Area: The proposed 
implementation schedule for the point source pollution 
abatement element of the recommended plan in the 
Milwaukee metropolitan subregional area is set forth in 
Table 42. To the extent possible this schedule has been 
coordinated with the sewerage facilities planning pro- 
gram being undertaken by the Milwaukee Metropolitan 
Sewerage District. As that planning program culminates 
in the completion of a detailed facilities plan, 
the proposed implementation schedule may have to 
be revised. 

With respect to sewage treatment plants, the schedule 
recommends that the Milwaukee Metropolitan Sewerage 
District complete improvements of the existing secondary 
facilities at the South Shore plant by 1984 and the Jones 
Island plant by 1986. Additional improvements at the 
Jones Island plant to provide improved effluent disinfec- 
tion and the construction of an outfall sewer to convey 
and discharge treated effluent outside the Milwaukee 
harbor area are also envisioned in the schedule to be 
completed by 1986. 

With regard to needed treatment plant improvements, 
interstate litigation has resulted in the potential for an 
increased level of treatment at the Jones Island and South 
Shore treatment plants. The judgment order issued by 
the U. S. District Court as a result of that litigation 
requires that the Jones Island and South Shore plants 
achieve an effluent quality of 5.0 milligrams per liter 
(mg/l) of BOD and 5.0 mg/l of suspended solids. As 
discussed in Chapter I1 of this report, these requirements 
are being appealed, and have important cost implica- 



Table 42 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION ABATEMENT ELEMENT OF THE RECOMMENDED 
AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE MILWAUKEE METROPOLITAN SUBREGIONAL AREA 

Management Agency 

Milwaukee Metropolitan 
Sewerage District 

Secondary 
waste 

Treatment 

South Shore- 
Upgrading as 
required by 
1984 

Jones Irland- 
Upgrading as 
required by 
1986 

Sewage Treatment Plant Element 

Advanced Waste Treatment 

Not 
Applicable 

Not 
Appl~cable 

Phosphorus Removal 

provided for 

Jones Irland- 
Alrsady 
Provided 
for 

Not 
Applicable 

b " d  
Applicstion 

Not 
Applicable 

Not 
Applicable 

Auxiliarv Waste Treatment 

provided for 

Not Jonas Island- 
Applicable Upgrading as 

required by  
1986 

Trunk Sewer 
Plan ~ l e m e n * ~ ' ~  
- - 

Northridge (875)- 
1986 

Northeast Side Relief- 
North Branch 1939)- 
1980 

Northeast Side Relief- 
North Branch 1246, 
250.867)-1983 

Northeast Side Relief- 
East Branch 1247, 
251,252,255,256. 
257,8681-1983 

Milwaukee River Relief 
1278)-1983 

Menamonee Falls- 
Germantown (813 
partl-1981 laban- 
don Menomonee 
Falls swage 
treatment plants) 

Menomonee Falls- 
Germantown (813 
rema~nder, 921, 
9221-1983 

Menomonee River 
1233.239)-1977 

Underwood Creek 
1275,276)-1984 

Root River (241, 
242.243)-1983 

Haler Corners 1237 
partl-1981 
labandon Hales 
Corners swage 
treatment plant) 

Hales Corners 1237 
remainder)-1984 

Franklin-Murkego 
(238.266)-1984 

Franklin-Northeast 
(261.262. 2631-1985 

Oak Creek-Southwest 
(2671-1990 

Oak Creek-North 
1264,265)-1985 

Oak Creek-South 
1273)-1990 

Mitchell Fieid-South 
(2721-1985 

Caddy Vista 1271)-199C 

Combined 
Sewer Overflow 

Abatement 
Plan Element 

Complete facillty planning 
by  1980 

Implement recommendations 
of facility plan by 1990 

Caddy Vista 
Sanitary District 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applbcable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Caddy Vista Sanitary 
Dlstrlct-1980 
(abandon Caddy 
Vista sewage 
treatment plant) 

Not 
Applicable 

Menornonee South 
Sewerage Cammiosion 

2. Numbers h parentheses sre Milwaukee Metropolitan Sewerage District contract numbers 

City o f  Muskego 

City of New Berlin 

a Specific recommendedperformance standards for each sewage treatment plant are set forth i n  Table 2, Chapter I 1  of this volume. 

Not 
Applicable 

See Map 6, Chwter I 1  of this volume 

Not 
Applicable 

Not 
Applicable 

The clesr water inf i l t rat ionhf low studies being conducted as part  of the local facilities planning program b y  the Milwaukee Metropolitan Sewerage District may result i n  the recommendation for 
construction of additional relief sewers as part of the sewer system rehabilitation program. One such sewer-the Hampton Avenue relief sewer-has been fentatively identified by the District ah of  
December 1978. 

Not 
Applicable 

Source: SEWRPC. 

Not 
Applicable 

Not 
Applicable 

Village of Germantawn 

Not 
Applicable 

Not 
Applicable 

Not 
Appl~cable 

Not 
Applicable 

- 
Not 

Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Village of Thienrville 
and City of  Mequon 

City of South Milwaukee 

Not 
Appl~cable 

Not 
Applicable 

NOTES: I .  This proposed implementation schedule represents a po in t  of departure for infergovemmental negotiations and tentative federal and state agency programming, including the issuance o f  
p o l l ~ t i o n  abatement order$ and waste discharge permits and the disposition o f  grants-inrid. 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

No t  
Applicable 

Already 
Provided 

Not 
Applicable 

Not 
Applicable 

Already Not 
Provlded Applicable Applicable 

Thienrv~lle-Mequon- 
1984 labandon 
Thienwills sewage 
treatment plant) 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicabie 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Already 
Provided 

Not 
Applicable 

Not 
Appl~cable 

-- 

Broakfield- 
Menomonee Falls- 
1981 

Germantown-1983 
(abandon Germantown 
rewage treatment plant) 

--- 
Not 

Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Murkego-1984 
[abandon Muskego 
sewage treatment 

p l a n t ~ l  

New Berlfn-1984 
(abandon Regal Manors 
sewage treatment plant) 

No t  
Applicable 

-- 
Not 

Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

1 



tions in the Milwaukee metropolitan subregional area.' 
No significant improvements except for the construction 
of an outfall sewer are envisioned at the treatment 
plant serving the City of South Milwaukee. Other than 
the fore no in^ sewwe treatment nlant facilitv imnrove- ... . ....-....- .. " .  
ments and the construction of any additional treatment 
facilities that may he needed to treat combined sewer 
overflows, no further treatment plant improvements are 
anticipated to he required in this subarea by 2000. 

The proposed time schedule for completion of the 
long-range Metropolitan District trunk and relief 
intercepting sewer construction program is shown in 
Table 42 and on Map 6 in Chapter I1 of this volume. The 
Metropolitan District trunk sewers are identified by name 
and by Districtassigned contract numbers. Local inter- 
community trunk sewers needed to hl ly implement the 
plan recommendations are also included by name in 
Table 42 and on Map 6. Based upon this implementation 
schedule, it is anticipated that abandonment of existing 
public sewage treatment plants would occur as follows: 
Caddy Vista plant-1980; Hales Corners plant-1981; 
two Menomonee Falls plants-1981; Germantown plant- 

Figure 3 

RELATIVE PROPORTION OF SEWERAGE IMPROVEMENT 
REClUIREMENTS-METROPOLITAN SEWERAGE 

DISTRICT OF THE COUNTY OF MILWAUKEE 

1983; Muskego plants-1984; New Berlin Regal Manors TOTAL $689.7 M I L L I O N  

plant-1984; and Thiensville plant-1984. This schedule 
of sewage treatment plant abandonment reflects the SEWRPC 
phased construction of trunk sewers in the manner 
set forth in the implementation schedule. In a staff 
memorandum entitled "SEWRPC Staff Analysis of 
Milwaukee Metropolitan Sewerage District Capital 
Projects," dated July 19, 1976, and prepared before 
the establishment of the Milwaukee Water Pollution 
Abatement Program Office, the SEWRPC staff analyzed 
the thenexisting capital expenditures program of the 
Metropolitan Sewerage District. As set forth in Figures 3 
and 4, taken from that document, the planned extension 

Figure 4 

of new trunk sewers to serve contract areas outside 
the District constituted onlv 3.2 ~ercent  of the total 

DISTRIBUTION OF SEWERAGE IMPROVEMENT 
COSTS-1076.1990 : METROPOLITAN SeWERAQE 

estimated capital improvement needs, a maximum of 
10.8 percent of the then-planned annual expenditures 
schedule, and an average of 6.7 percent of the seven-year 
expenditures schedule of construction for those sewers. 

... . . . 
DISTRICT OF THE COUNTY OF MILWAUKEE 

'On April 26, 1979, the U. S. Court of Appeals for the 
i 

vo 

Seventh Circuit issued a decision, affirming parts of the : 
judgment order issued by Judge John F. Grady of the 
U. S. District Court of Northern Illinois, and reversing 4 .. 
and remanding other parts. Among other elements i i 
affirmed were the orders to eliminate combined sewer 8 overflows that would occur during the lnrgest storm of 
record, and to require the Jones Island and South Shore 5 

sewage treatment plants, crs well as any treatment facili- 1 =. ties for combined sewer overflows, to provide an effluent I 

having a level of phosphorus of 1.0 mg/l measured on 
a monthly average basis. Reversed and remanded back 
to the District Court for modification were the court- 
ordered suspended solids, BOD, fecal coliform, and 
free chlorine residuals limitations more stringent than $ W  tm70 80 

those prescribed in the discharge permits for the two 
plants involved. .%urn@: SEWRPC. 



With respect to abatement of combined sewer overflows 
in the Milwaukeeiarea, the proposed implementation 
schedule calls for completion of the facilities planning 
work now underway by 1980. This step should include 
adoption by the Milwaukee Metropolitan Sewerage Dis- 
trict, the Regional Planning Commission, and all other 
agencies concerned of a final set of recommendations as 
to how best to  abate pollution from combined sewer 
overflows. The implementation schedule envisions that it 
will require about a decade to carry out the combined 
sewer overflow abatement recommendations ultimately 
included in the facilities plan. 

A schedule of construction and operation and mainte- 
nance costs for implementation of the point source 
pollution abatement element of the plan in the Mil- 
waukee Metropolitan Sewerage District is set forth in 
Table 43. This cost schedule is directly related to the 
proposed implementation schedule set forth in Table 42. 
Any deviations from the implementation schedule would, 
accordingly, affect the cost schedule set forth in 
Table 43. 

Upper Milwaukee River Subregional Area: The proposed 
implementation schedule for the point source pollution 
abatement element of the recommended plan in the 
Upper Milwaukee River subregional area is set forth in 
Table 44. A companion schedule of construction and 
operation and maintenance costs for implementation of 
the plan in this subregional area is set forth in Table 45. 

With respect to  sewage treatment plants, the schedule 
envisions that the plant expansion program now under- 
way at the City of West Bend treatment facility will 
be completed by 1980. Additional treatment units at the 
West Bend plant to  achieve an effluent concentration of 
0.1 mg/l of phosphorus are called for by 1990. The 
schedule calls for completion of the new Village of 
Jackson sewage treatment plant by 1981, with addition 
by 1990 of treatment units to  achieve an effluent 
concentration of 0.1 mg/l of phosphorus. For the plants 
serving the Villages of Fredonia and Saukville, the 
schedule calls for expansion by 1983, with the Fredonia 
plant being expanded to  sufficiently accommodate 
sewage from the Waubeka Area Sanitary District, as well 

Table 43 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE POINT 
SOURCE ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT 

PLAN FOR THE MILWAUKEE METROPOLITAN SUBREGIONAL AREA: 1976-2000~ 

Milwaukee Metropolitan 
Sewerage Commission 

Jones Island Plant 

Operationand 
Maintenance 

Subtotal 
Sewage Treatment 
Plant Plan Element 

Facility Operationand 
Construction Maintenance 

$ - -  
- - 
-. 

- - 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

. - 
5,200,000 
9,450,000 
9,600,000 
9,600,000 
9,000,000 
9,000,000 

- . 
- - 
. - 
- - 
- - 
- - 
- . 
- - 
-. 
- - 
- - 
- - 
- - 
. . 

$ 51,850.000 

$ 2,074,000 

Sewage Treatment Plant Plan Element 

Milwaukee Metropolitan 
Sewerage Commission 

20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 
20,060,000 

$501.500.000 

$ 20,060,000 

South 

Facility 
Construction 

$ - - 
. . 
. . 

. . 
-. 
-. 
50,000 
200,000 
200,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- . 
- - 
-. 

-. 
- - 
- - 
- - 
- . 
. - 

$ 450.000 

$ 18,000 

South 

Facility 
Construction 

$ - - 
- - 
. . 
. - 
- - 
200,000 
400,000 
400,000 
400,000 
- - 
. . 
. . 
-. 
-. 
- - 
. - 
. . 

. . 
- - 
- - 
. . 
- - 
- - 
. . 
- - 

$ 1,400,000 

$ 56,000 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Milwaukee 

Operationand 
Maintenance 

$ 360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 

$ 9,000,000 

$ 360,000 

Shore Plant 

Operationand 
Maintenance 

~~~~~- 
$ 8,700,000 

8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 
8,700,000 

$21 7,500,000 

$ 8,700,000 Annual Average 

$ - -  
. . 
. - 
. - 
. - 

5,000,000 
9,000,000 
9,000,000 
9,000,000 
9,000,000 
9,000,000 
. . 
. - 
. . 
. . 
-. 
. . 
. - 
- . 
. . 
. . 
- - 
. - 
. - 
.. 

$ 50,000,000 

$ 11,000,000 
11,000,000 
1 1,000,000 
1 1,000,000 
1 1,000,000 
11,000,000 
1 1,000,000 
1 1,000,000 
1 1,000,000 
11,000,000 
1 1,000,000 
1 1,000,000 
1 1,000,000 
1 1,000,000 
1 1,000,000 
1 1,000,000 
1 1,000,000 
11,000,000 
11,000,000 
1 1,000,000 
1 1,000,000 
1 1,000,000 
1 1,000,000 
11,000,000 
1 1,000,000 

$275,000,000 

$ 2,000,000 $ 11,000,000 



Table 43 (continued) 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Root 

Facility 
Construction 

$ - -  
. . 

. - 
- - 
- - 
909,000 

4,087,000 
4,087,000 
. - 
-. 
- . 
- . 
. . 
. . 
- . 
-. 
- - 
- . 
- . 
- - 
. - 
-. 
- - 
. - 
. . 

$ 9,083,000 

$ 363.320 

M~lwaukee 

Fac~llty 
Construct~on 

$ - -  
-. 
- - 
- - 
. . 
168,000 
750,000 
750,000 
- - 
. - 
- . 
- - 
- - 
- . 
- - 
. . 
-. 
-. 
- - 
-. 
. - 
-. 
- - 
-. 
- - 

$ 1,668,000 

River d 

Operationand 
Maintenance 

$ - -  
- - 
. - 
-. 
- - 
. . 
.. 

2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2.000 
2,000 
2,000 
2,000 
2,000 
2,000 
2 ,O 00 
2,000 
2,000 
2,000 
2,000 
2,000 

$ 36,000 

$ 1,440 

Sewer Plan Element 

Menomonee Falls 

Rlver Rellef 

Operat~onand 
Maintenance 

$ - -  
. - 
-. 
- - 
- - 
- - 
- - 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

$ 9,000 

$ 66,720 

Facillty 
Construction 

$ - -  
- - 
- - 
-. 
-. 
- - 
- - 
-. 

85,000 
38 1.000 
38 1.000 
- - 
. - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
. . 
. - 
- - 
-. 
. - 

$ 847,000 

Sewer Plan Element 

Northeast Slde 
Relief-East Branch 

Faclllty Operat~onand 

Underwood 

Facility 
Construction 

$ - -  
. . 

-. 
. . 
. . 

. . 
449,000 

2.01 5,000 
2,015,000 

- - 
- . 
. . 
. . 

. . 

. . 

-. 
- - 
.. 
. - 
. . 
-. 

. . 

- . 
-. 

. . 

$ 4,479,000 

$ 179,160 

Intercommunity Trunk 

Germantown 

Facility 
Construction 

$ - -  
-. 
- - 
493,000 

2,218,000 
3,037,000 
3,680,000 
3,680,000 
. . 
. . 
-. 
- - 
. . 
-. 
. . 
-. 
. . 
-. 
. - 
. . 
. . 
. - 
. - 
-. 
. . 

$ 13,108,000 

$ 524,320 

$ 360 

lntercommun~ty Trunk 

Northeast S~de 
Northrldge 

Operat~onand 
Malntenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
-. 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

$ 6,000 

$ 33,880 

Construct~on 

$ - -  
-. 
-. 

.. 

- - 
1,637,000 
7,361,000 
7,361,000 
-. 
. - 
. . 
- . 
-. 

-. 
- - 
. - 
- - 
- - 
- - 
- - 
. . 
. - 
- - 
. . 
-. 

$ 16,359,000 

$ 654,360 

Creek 

Operationand 
Maintenance 

$ - -  
. - 
. . 
. . 
- - 
. . 

-. 
. . 

1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 

$ 22,100 

$ 884 

Menomonee 

Facility 
Construction 

$ 1,324,000 
11,916,000 

. - 

. . 

. - 
-. 
-. 
. - 
-. 
-. 
- . 
- - 
- - 
. . 
- . 
- - 
- . 
. . 

. . 

- . 
. . 

. . 

. . 

. . 

. . 

$ 13,240,000 

$ 529,600 

Operationand 
Maintenance 

$ - -  
. . 
. - 
- - 
. - 

500 
500 

1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1.500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 

$ 28,000 

$ 1,120 

Relief-North 

Faclllty 
Constructlon 

$ - -  
- . 

73,000 
324,000 
324,000 

1,707,000 
7,684,000 
7,684.000 

- - 
- - 
- - 
- - 
- . 
. . 
- - 
. - 
- - 
- - 
. - 
- - 
- . 
- . 
-. 
. . 
- - 

$ 17,796,000 

$ 711,840 $ 240 

Malntenance 

$ - -  
. - 
- - 
- . 
- - 
- - 
- . 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 

$ 252.000 

$ 10,080 

River 

Operationand 
Maintenance 

$ - - 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 

$ 21,600 

$ 864 

Branch 

Operat~onand 
Maintenance 

$ - -  
-. 
. - 
- . 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

$ 2,100 

$ 84 



Table 43 (continued) 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Oak 

' Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
188,000 
842,000 
842.000 
- - 
- . 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 1,872,000 

Hales 

Facllity 
Constructlon 

$ - -  
- - 
- - 
400,000 

1,798,000 
1,798,000 

119,000 
529,000 
529,000 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
-. 
- - 
- - 
-. 
. - 
- - 
- - 
- - 
- - 

$ 5,173,000 

Creek-Southwest 

Operationand 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 

- 
- - 
- - 
-. 
- - 
- ?  

- - 
-. 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

$ 5,500 

$ 74,880 

Corners 

Operat~onand 
Ma~ntenance 

$ - -  
- - 
- - 
- - 
- - 

700 
700 
700 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 

$ 17,400 

$ 206920 

Caddy 

Facllity 
Construct~on 

$ - -  
- - 
-. 
- - 

- 
- - 
- * 
- - 
- - 
- - 
- - 
- - 
353,000 

1,586,000 
1,586,000 

- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 3,525,000 

Oak 

Faclllty 
Constructlon 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
291,000 

1,307,000 
1,307,000 
. - 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
. - 
- - 
- - 
- - 

$ 2,!305,000 

$ 220 

lntercommun~ty Trunk 

$ 696 

Vlsta 

Operatlonand 
Malntenance 

$ - -  
- - 
* - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 

1,100 
1.100 
1.100 
1,100 
1.100 
1.100 
1.100 
1.100 
1,100 
1,100 
1,100 

$ 12.100 

$ 141,000 

Creek 

Operat~onand 
Malntenance 

$ - -  
- - 
-. 
- - 
-. 
- - 
- - 
- - 
- - 

900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 

$ 14,400 

$ 116,200 

Sewer Plan Element 

Frankl~n-Muskego 

Facllity 
Construction 

$ - -  
-. 
- - 
- - 
. - 
. - 
497,000 

2,239,000 
2,239,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
-. 

$ 4,975,000 

$ 199,000 

$ 484 $ 576 

lntercommun~ty Trunk 

Facility 
Construction 

$ - -  - - 
-. 
- - 
- - 
- - 
- - 
660,000 

2,967,000 
2,967,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- . 
- - 
- - 
- - 

$ 6,594,000 

$ 263.760 

Operationand 
Maintenance 

$ - -  
-. 
-. 
- - 
- - 
- - 
- - 
- - 

1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1,300 
1.300 
1,300 
1,300 

$ 22,100 

$ 884 

Sewer Plan Element 

Oak 

Faclllty 
Construct~on 

$ - -  
- - 
-. 
-. 
- - 
- . 
- - 
- . 
- - 
- - 
- - 
- - 
184,000 
828,000 
828,000 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
- - 

$ 1,840,000 

$ 73,600 

Frankl~n-Northeast 

Operatignand 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

2,100 
2,100 
2,100 
2,100 
2,100 
2,100 
2,100 
2,100 
2,100 
2,100 
2,100 
2.1 00 
2,100 
2.1 00 
2,100 
2,100 

$ 33,600 

$ 1,344 

Mltchell 

Faclllty 
Constructlon 

$ - -  
- - 
- - 
- - 
- - 
-. 
- - 
282,000 

1,263,000 
1,263,000 

- - 
- - 
- . 
-. 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
- - 

$ 2,808,000 

$ 112,320 

Creek-South 

Operat~onand 
Malntenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
- - 
- - 
- - 

- - 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

$ 5,500 

$ 220 

Fleld-South 

Operatlonand 
Malntenance 

$ - -  
. - 
- - 
-. 
- - 
- - 
- - 
- - 
- - 

900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 

$ 14,400 

$ 576 



Table 43 (continued) 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 

Pro~ect 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Annual Average 

Subtotal 
Milwaukee Metropolitan 

Sewerage District 
Intercommunity Trunk 

Sewer Plan Element 

. - 
1,670 
1,670 
1,670 
1,670 
1,670 
1,670 
1.670 
1,670 
1,670 
1,670 
1,670 
1,670 
1,670 
1,670 
1,670 
1,670 
1,670 

$ 28,390 

$ 1,136 

607,000 
607,000 
-. 
- . 
. - 
. - 
. - 
. . 

- - 
-. 
. . 
-. 
-. 
-. 
. . 
- - 
-. 
- - 

$ 1,350,000 

$ 54,000 

8,500 1,017,000 
8,500 1,017,000 
8,500 . . 
8,500 -. 

8,500 . . 
8,500 - - 
8,500 -. 
8,500 . . 
8,500 - . 
8,500 -. 
8,500 - . 
8,500 - - 
8,500 . - 
8,500 -. 

8,500 -. 
8,500 . . 
8,500 .. 
8,500 . - 

Local lntercomrnunity Trunk Sewer Plan Element 

Facility 
Construction 

$ 1,324,000 
11,916,000 

73,000 
1,217,000 
4,340,000 

. . 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1.600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 

1,600 

$ 27,200 

$ 1,088 

Total 

Annual Average 

Operationand 
Maintenance 

$ - -  
900 
900 
900 

1,000 

Local 

Brookf~eld 

Subtotal 
Local lntercommun~ty 

Trunk Sewer Plan 

9,256,000 2,200 
24,627,000 I 2200 

Caddy Vista 
Sanitary District 

$106,272,000 

$ 4,250,880 

Menomonee 

Facility 
Construct~on 

$ - -  
- - 
-. 
58,000 

261,000 
261,000 
-. 
-. 

. - 

. . 
-. 

- - 
. - 
-. 
-. 
-. 
-. 
-. 
. . 
-. 
. . 
. . 
. - 
- - 
- - 

$ 580,000 

$ 23,200 

Faclllty 
Construct~on 

$ - -  
.. 

52,000 
287,000 
490,000 
671,000 

2,282,000 
3,819,000 
1,979,000 
. - 
. . 
. - 
. . 
. . 
. . 
. - 
- - 
. . 

.. 
- - 
. . 
- - 
. . 
. . 
- - 

$ 9,580,000 

$ 383,200 

Facility 
Construction 

$ - -  
. . 
52,000 

229,000 
229,000 
. . 
-. 

Falls 

Operatlon and 
Malntenance 

$ - -  
- - 
-. 
.. 
-. 

800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 

$ 16,000 

$ 640 

lntercommun~ty Trunk Sewer Plan 

Element 

Operatlon and 
Malntenance 

$ - -  
. . 

. - 

. - 
8.500 
9,300 
9,300 

;$;;: 
71,070 
71,070 
7 1,070 
71,070 
71,070 
71,070 
71,070 
7 1,070 
71,070 
71,070 
71,070 
71,070 
71,070 
71,070 
7 1,070 
7 1,070 

$ 1,301,990 

$ 52,080 

Operationand 
Maintenance 

$ - -  
. . 

-. 
- . 

8,500 
8,500 
8,500 

Facility 
Construction 

$ - -  
-. 

-. 
-. 
. - 
. . 
226,000 

$ 501,800 

$ 20,072 

Germantown 

Faclllty 
Construct~on 

$ - -  
. . 
.. 
- - 
- - 
410,000 

1,840,000 
1,840,000 
-. 
-. 
-. 
. . 

-. 
-. 

. . 
- . 
-. 
- . 
. . 
- - 
-. 
. . 

-. 
- - 

$ 4,090,000 

$ 163,600 

Element 

Muskego 

Operationand 
Maintenance 

$ - -  
. . 

. . 

. . 

. . 

. . 

. - 

New 

Facility 
Construction 

$ - -  
. - 
-. 
- - 
- . 
-. 

136,000 

Operatlon and 
Malntenance 

$ - -  
. . 
. - 
. . 
- - 
- - 
. - 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 
57,400 

$ 1,033,200 

$ 41,328 

Faclllty 
Construct~on 

$ - -  
. - 
. . 

. . 

-. 
. . 
80,000 

355,000 
355,000 
- - 
. . 
. . 
-. 
- - 
. . 

. . 

. - 
-. 

- . 
- - 
. . 
. - 
. . 
-. 

. - 

$ 790,000 

$ 31,600 

Berlin 

Operationand 
Maintenance 

$ - -  
. . 

. . 

. . 

. . 

. . 

- - 

$ 510,000 

$ 20,400 

Thlensvllle-Mequon 

Operatlon and 
Malntenance 

$ - -  
- . 
. . 
-. 
. . 

.. 

. - 
-. 

1,100 
1,100 
1,100 
1.100 
1,100 
1.100 
1,100 
1.100 
1.100 
1.100 
1,100 
1.100 
1.100 
1.100 
1,100 
1.100 
1,100 

$ 18,700 

$ 748 

$ 178,500 

$ 7,140 

$ 2,260,000 

$ 90,400 



Table 43 (continued) 

a Costs are expressed in terms o f  August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price lndex = 

169.11. The costs include capital and operation and maintenance but do not include the costs of debt retirement or the 
effects of inflation. The costs include engineering, legal, and administrative allowances and contingencies, as well as 
interest during construction. The'costs do not include those associated with sludge management, which are discussed in 
a later section. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Source: SEWRPC. 

as from the Village. At the Village of Newburg, the 
schedule recommends that the plant be expanded by 
1984, with effluent to be discharged to land. At the 
Village of Grafton, the schedule recommends that the 
plant be expanded by 1984, including the provision of an 
advanced level of waste treatment for nitrification. At the 
City of Cedarburg, the schedule recommends that plant 
modifications be made by 1984 to provide an advanced 
level of waste treatment for nitrification and an auxiliary 
level of waste treatment for effluent aeration, with 
further treatment units to  be provided by 1990 to 
achieve an effluent concentration of 0.1 mg/l of 
phosphorus. At the plant serving the Village of 
Kewaskum, the schedule recommends that by 1985 
sewage effluent be discharged to land. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Two trunk sewers are included in this subregional area 
in the recommended plan. The implementation schedule 
calls for the completion of the Village of Jackson trunk 
sewer from the existing sewage treatment plant site to  the 

Annual Average 

new sewage treatment plant site by 1981. By 1983 the 
schedule recommends that the new trunk sewer required 
to  connect the Waubeka Area Sanitary District with the 
Village of Fredonia treatment facility be completed. This 
will enable the Waubeka Area Sanitary District to  provide 
local sanitary sewer service at that time. 

Sauk Creek Subregional Area: The proposed implementa- 
tion schedule for the point source pollution abatement 
element of the recommended plan in the Sauk Creek 
subregional area is set forth in Table 46. A companion 
schedule of construction and operation and maintenance 
costs for implementation of the plan :il this subregional 
area is set forth in Table 47. 

With respect to sewage treatment plants, the schedule 
recommends that the City of Port Washington treatment 
facility be expanded by 1985, including the provision 
of a new outfall sewer. Also by 1985, the schedule 
recommends that the plant expansion program called for 

Facility 
Construction 

$ 1,324,000 
1 1.91 6,000 

125,000 
1,504,000 
43,230,000 
53,527,000 
74,759,000 
81,397.000 
60,384,000 
53,318,000 
47,781,000 
38,400,000 
39,125,000 
4 1,656,000 
3,256,000 

- - 
-. 

-. 
-. 
-. 
- - 
-. 
-. 
. - 
. . 

$551,702,000 

Combined Sewer Overflow 

Combined 
Total 

Operation and 
Maintenance 

$ 20,060,000 
20,060,900 
20,060,900 
20,060.900 
20,069.500 
20,071,500 
20,071,500 
20.1 46,400 
20,153,570 
21,107,470 
21,297,870 
2 1,487,870 
21,677,870 
21,867,870 
22,059,970 
22,059,970 
22,059,970 
22,059,970 
22,059,970 
22,059,970 
22,059,970 
22,059,970 
22,059.970 
22,059,970 
22,059,970 

$530,853.790 

$ 22,068,080 

Sewer 

Facility 
Construction 

$ - -  
-. 
-. 
. . 

38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 

. - 
- - 
-. 
- - 
- - 
- - 
-. 
. - 
- - 
- - 
. - 

$384,000,000 

5 15,360,000 

Abatement Plan Element 

Subtotal 
Combined Sewer 

$ 21 234,152 

Overflow 

Operation and 
Maintenance 

$ - -  
-. 
. . 
. . 
- - 
. - 
- - 
- - 
. . 

950,000 
1,140,000 
1,330,000 
1,520,000 
1,710,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 

$ 27,550,000 

5 1,102,000 

Overflow 

Facility 
Construction 

$ - -  
- - 
. - 
- . 

38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 
38,400,000 

-. 
. . 
. . 
. . 
-. 
. - 
- - 
- . 
- . 
-. 
-. 

$384,000,000 

5 15,360,000 

Plan Element 

Operation and 
Maintenance 

$ - -  
. - 
- - 
- - 
-. 
. - 
- - 
- - 
. - 
950,000 

1,140,000 
1,330,000 
1,520,000 
1.7 10.000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 

5 27,550,000 

5 1.102.000 



Table 44 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION ABATEMENT ELEMENT OF THE 
RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE UPPER MILWAUKEE RIVER SUBREGIONAL AREA 

NOTE: This proposed implementation schedule represents a point o f  departure for intergovernmental negotiations and tentative federal and state agency Program- 
ming, including the issuance o f  pollution abatement orders and waste discharge permits and the disposition o f  gran ts-inaid. 

Management 
Agency 

City of Cedarburg 

Village of Fredonia 

Village of Grafton 

Village of Saukville 

Town of Fredonia 
Waubeka Area 
Sanitary District 

City of West Bend 

Village of Jackson 

Village of Kewaskum 

Village of Newburg 

I a Specific recommended performance standards for each sewage treatment plant are set forth i n  Table 2, Chapter I 1  o f  this volume. 

I 
See Map 5, Chapter 11 of this volume. 

Source: SEWRPC. 
I 

Trunk Sewer 
Plan ~ l e r n e n t ~  

Not 
Applicable 

Cooperate with Waubeka 
Area Sanitarv District 
in provision of 
Waubeka-Fredonia 
trunk sewer 

Secondary 
Waste 

Treatment 

Already 
Provided 

Expansion as 
required by 
1983 

Expansion as 
required by 
1984 

Expansion as 
required by 
1983 ---- 

Not 
Applicable 

Expansion as 
required by 
1980 

N ~ W  plant 
by 1981 

Already 
Provided 

Expansion as 
required by 
1984 

Sewage Treatment Plant ~ l e m e n t ~  

Nitrification 

By 1984 

Not 
Applicable 

Auxiliary 

Effluent 
Aeration 

By 1984 

Not 
Applicable 

By 1984 

Not 
Applicable 

Not 
Applicable 

By 1980 

By 1981 

Not 
Applicable 

Not 
Applicable 

Waste Treatment 

Effluent 
Disinfection 

Already 
Provided 

Expansion as 
required by 
by 1983 

Not 
Applicable 

Not 
Applicable 

pppp 

Not 
Applicable 

Not 
Applicable 

By 1981 

Not 
Applicable 

Not 
Applicable 

Land 
Application 

Not 
Applicable 

Not 
Applicable 

Advanced Waste Treatment 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

By 1985 

By 1984 

Phosphorus 

1.0 mgll 

Already 
Provided 

By 1983 

Expansion as 
required by 
1984 

By 1983 

Not 
Applicable 

Expansion as 
required by 
1980 

Replacement 
as required 
by 1981 

Not 
Applicable 

Not 
Applicable 

Expansion as 
required by Applicable 
1984 

Expansion as 
required by Applicable 
1983 

Removal 

0.1 mgll 

By 1990 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

By 1990 

By 1990 

Not 
Applicable 

Not 
Applicalbe 

Not 
Applicable 

Expansion as 
' required by 

1980 

Replacement 
as required 
by 1981 

Already 
Provided 

Expansion as 
required by 
1984 

Waubeka to Fredonia 
sewage treatment 
plant-by 1983 

Not 
Applicable 

Existing sewage 
treatment plant site 
to new sewage 
treatment plant site- 
by 1981 

Not 
Applicable 

Not 
Applicable 



Table 45 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE POINT 
SOURCE ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT 

PLAN FOR THE UPPER MILWAUKEE RIVER SUBREGIONAL AREA: 1976-2000~ 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Annual Average 

Facillty 
Constructton 

$ - - 
- - 
- - 
- - 
- - 
- - 
246,000 

1,105,000 
1.1 05,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
-. 
- - 
- - 
- - 
- - 

$ 2,456,000 

Facillty 
Constructlon 

$ - -  
-. 
-. 
. . 
. - 
. - 
. - 
244,000 

1,099,000 
1,099,000 
-. 

- - 
. . 
- - 
. . 
. . 
-. 
-. 
. . 
- - 
- - 
-. 
. . 
. . 
. . 

$ 2,442,000 

Newburg 

Operatlonand 
Maintenance 

$ 73,000 
73,000 
73,000 
73,000 
73,000 
73,000 
73,000 
73,000 
88,000 
88,000 
88,000 
88,000 
88,000 
88.000 
88,000 
88,000 
88,000 
88,000 
88.000 
88.000 
88.000 
88,000 
88,000 
88,000 
88,000 

$ 2,080,000 

$ 98,240 

Kewaskum 

Operatlonand 
Ma~ntenance 

$ 117,000 
117,000 
11 7,000 
1 1 7,000 
1 17,000 
117,000 
117,000 
117,000 
117,000 
167,000 
167,000 
167,000 
167,000 
167.000 
167,000 
167,000 
167,000 
167,000 
167,000 
167,000 
167,000 
167,000 
167,000 
167,000 
167,000 

$ 3,725,000 

$ 97,680 

Faclllty 
Constructlon 

$ - -  
- - 
. - 
- - 
. - 
133,000 
601,000 
601,000 
.. 
- - 
. . 
. . 
-. 
-. 
-. 
- - 
-. 
. . 
. - 

.. 
-. 
. - 
-. 
.. 

5 1,335,000 

Faclllty 
Constructlon 

$ - - 
- - 
- - 
- - 
-. 
188,000 
844,000 
844,000 
- - 
- - 
- - 
-. 
. . 
- - 
- - 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 1,876,000 

$ 83.200 $ 149,000 

Sewage Treatment 

Fredon~a 

Operatlonand 
Malntenance 

$ 73,000 
73,000 
73,000 
7 3,000 
73,000 
73,000 
73,000 

134.000 
134.000 
134,000 
134,000 
134,000 
134,000 
1 34,000 
134,000 
134,000 
134,000 
134,000 
1 34,000 
134,000 
134,000 
134.000 
134,000 
1 34,000 
134,000 

$ 2,923.000 

$ 53,400 

Saukv~lle 

Operatlonand 
Malntenance 

$ 60.000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 

175,000 
175,000 
175,000 
175,000 
175,000 
175,000 
175,000 
175,000 
175,000 
175,000 
175.000 
175,000 
175,000 
175,000 
175.000 
175,000 
175.000 
175,000 

$ 3,570,000 

$ 75,040, 

Plant Plan Element 

West 

Faclllty 
Constructlon 

$ - -  
- - 
624,000 

2,808,000 
2,808,000 
. - 
- . 
-. 
- . 
- - 
- - 
- - 
283,000 

1,276,000 
1,276,000 
. . 
- - 
. . 
-. 
. - 
. - 
- - 
. - 
- - 
-. 

$ 9,075,000 

$ 363,000 

$ 116.920 

Sewage Treatment 

$ 142,800 

Facillty 
Construction 

$ - -  
- - 
- - 
230,000 

1,036,000 
1,036,000 

- - 
-. 
- - 
- - 
- - 
. - 
91,000 

41 1.000 
411,000 
. . 
-. 
- - 
- - 
.. 
- - 
. - 
- - 
- - 
- - 

$ 3,215,000 

$ 128,600 

Bend 

Operatlonand 
Maintenance 

$ 543,000 
543,000 
543,000 
543,000 
730,000 
730,000 
730,000 
730,000 
730,000 
730,000 
730,000 
730,000 
730.000 
730,000 

1,245,000 
1,245,000 
1,245,000 
1,245,000 
1,245,000 
1,245.000 
1,245,000 
1,245,000 
1,245,000 
1,245,000 
1,245,000 

$ 23,167,000 

$ 926,680 

Grafton 

Facillty 
Constructlon 

$ - -  
-. 
-. 

- - 
- - 
. - 
301,000 

1,352,000 
1,352,000 
-. 
. - 
- - 
- - 
- . 
. . 
-. 
. . 
-. 
. . 
-. 
. . 

. . 
-. 
- - 
-. 

$ 3,005,000 

$ 120,200 

Plant Plan Element 

Jackson 

Operationand 
Maintenance 

$ 80,000 
80,000 
80,000 
80,000 
80,000 

138,000 
138,000 
138,000 
138,000 
138,000 
1 38,000 
138,000 
138,000 
138,000 
295,000 
295,000 
295,000 
295,000 
295,000 
295,000 
295,000 
295,000 
295,000 
295,000 
295,000 

$ 4,887,000 

$ 195,480 

Operationand 
Maintenance 

$ 157,000 
157,000 
157,000 
157.000 
1 57,000 
1 57,000 
1 57,000 
157,000 
3 14,000 
314,000 
3 14,000 
3 14,000 
314,000 
314,000 
314,000 
314,000 
3 14,000 
314,000 
3 14,000 
3 14,000 
3 14,000 
314,000 
314,000 
314,000 
3 14,000 

$ 6,594,000 

5 263,760 

Faclllty 
Constructlon 

$ - -  - - 
- - 
- - 
. - 
. - 
72,000 

319,000 
3 19,000 
-. 
- - 
- - 
101.000 
451,000 
451,000 
- - 
-. 
- - 
- . 
-. 
- - 
- - 
- - 
- - 
- - 

$ 1,713,000 

$ 68,520 

Cedarburg 

Operatlonand 
Malntenance 

$ 249,000 
249,000 
249,000 
249,000 
249,000 
249,000 
249,000 
249,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
596,000 
596,000 
596,000 
596,000 
596,000 
596,000 
596,000 
596,000 
596.000 
596,000 
596,000 

$ 10,810,000 

$ 432,400 



Table 45 (continued) 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

a Costs are expressed in terms of August 1976 dollars (ENR 
Construction Cost lndex = 2445 and Consumer Price 
lndex = 169.11. The costs include capital and operation 
and maintenance but do not include the costs of debt 
retirement or the effects of inflation. The costs include 
engineering, legal, and administrative allowances and 
contingencies, as well as interest during construction. 
The costs do not include those associated with sludge 
management, which are discussed in a later section. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Source: SEWRPC. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Facility 
Construction 

$ - -  
- - 
624,000 

3,058,000 
3,936,000 
1,488,000 
2,236,000 
4,637,000 
3,875,000 
1,099,000 

- - 
. - 
475,000 

2,138,000 
2,138,000 
. . 
-. 
- - 
. - 
. - 
-. 
- - 
- - 
. - 
. - 

$ 25,704,000 

Subtotal 
Sewage Treatment 

Total 

Operationand 
Maintenance 

$ 1,352,000 
1,352,000 
1,352,000 
1,352,000 
1,539,000 
1,597,400 
1,597,400 
1,777,300 
2,077,300 
2.1 27,300 
2.1 27,300 
2,127,300 
2.1 27,300 
2,127,300 
3,018,300 
3,018,300 
3,018,300 
3,018,300 
3,018,300 
3,018,300 
3,018,300 
3.01 8,300 
3,018,300 
3,018,300 
3,018,300 

$ 57,834,200 

$ 1,028,160 

Sewer Plan Element lntercommunity Trunk 

Plant Plan 

Facility 
Construction 

$ - -  
- - 
624,000 

3,038,000 
3,844,000 
1,357,000 
2,064,000 
4,465,000 
3,875,000 
1,099,000 
-. 
- - 
475,000 

2,138,000 
2.1 38,000 

- - 
- - 
-. 
- - 
-. 
- - 
-. 
- - 
-. 
. . 

$ 25,117,000 

$ 1,004,680 

$ 2.31 3,368 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
. . 

39,000 
1 72,000 
172,000 
-. 
. - 
- - 
- - 
- - 
- - 
- - 
- - 
- . 
- - 
-. 
- - 
-. 
- - 
. . 
- - 
- - 

$ 383,000 

$ 15,320 

- 
Subtotal 

Intercommunity Trunk 

Jackson 

Facility 
Construction 

$ - - 
- - 
- . 

20,000 
92,000 
92,000 
. - 
- - 
- . 
- . 
-. 
- - 
. - 
- - 
-. 
- - 
- . 
. . 
- - 
. - 
. - 
-. 
- - 
- - 
- - 

$ 204,000 

$ 8,160 

Element 

Operation and 
Maintenance 

$ 1,352,000 
1,352,000 
1,352,000 
1,352,000 
1,539,000 
1,597,000 
1,597,000 
1,773,000 
2,073,000 
2.1 23,000 
2.1 23,000 
2,123,000 
2,123,000 
2,123,000 
3,014,000 
3,014,000 
3.01 4,000 
3,014,000 
3,014,000 
3,014,000 
3,014,000 
3,014,000 
3,014,000 
3,014,000 
3,014,000 

$ 57,756,000 

$ 2,310,240 

Waubeka-Fredonia 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3,900 
3.900 
3,900 

$ 70,200 

$ 2,808, 

Sewer Plan 

Facility 
Construction 

$ - -  
- - 
. - 
20,000 
92,000 
131,000 
172,000 
172,000 
. - 
- - 
- - 
- - 
- - 
- . 
. - 
. - 
- - 
- - 
- - 
- - 
-. 
. - 
- - 
- - 
- - 

.$ 587,000 

$ 23,480 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

$ 8,000 

$ 320 

Element 

Operation and 
Maintenance 

$ - -  
. - 
- - 
- - 
-. 

400 
400 

4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 
4,300 

$ 78,200 

$ 3,128 



Table 46 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION ABATEMENT ELEMENT OF THE 

RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE SAUK CREEK SUBREGIONAL AREA 

NOTE: This proposed implementation schedule represents a point  o f  departure for intergovernmental negotiations and tentative federal and state agency program- 
ming, including the issuance o f  pol lut ion abatement orders and waste discharge permits and the disposition o f  grants-in-aid. 

a Specific recommended performance standards for each sewage treatment plant are set forth i n  Table 2, Chapter 11 o f  this volume. 

See Map 5, Chapter I1 o f  this volume. 

Source: SEWRPC. 

at the Village of Belgium treatment facility be completed, 
including the provision of sufficient capacity to serve 
the Lake Church and Harrington Beach areas of the 
Town of Belgium. The schedule also calls for the Belgium 
facility to  dispose of sewage effluent on land by 1985. 
The schedule recommends the completion of the Lake 
Church to Belgium trunk sewer by 1985 in order to 
provide service to existing urban development in the 
Lake 'Church and Harrington Beach areas of the Town 
of Belgium at that time. 

Trunk Sewer 

Plan Element 
b 

I 

Not  
Applicable 

Cooperate w i th  Town 
of Belgium in provision 
of Lake Church- 
Belgium t runk  sewer 

Lake Church t o  Belgium 
sewage treatment 
plant-by 1985 

Management 
Agency 

City of 
Port Washington 

Village of Belgium 

Town  of Belgium 
New District- 
Lake Church 

Kenosha-Racine Subregional Area: The proposed imple- 
mentation schedule for the point source pollution 
abatement element of the recommended plan in the 
Kenosha-Racine subregional area is set forth in Table 48. 
A companion schedule of construction and operation and 
maintenance costs for implementation of the plan in this 
subregional area is set forth in Table 49. 

With respect to sewage treatment plants, the schedule 
recommends that the City of Kenosha complete expan- 
sion of its plant by 1985. No expansion is called for 
in the plan at the City of Racine treatment facility. The 
schedule also recommends the completion during 1979 of 
an interim expansion of the treatment facility serving the 
Town of Somers Utility District No. 1 .  

; 

With respect to trunk sewers in the Racine portion of 
the subregional area, the schedule recommends that 
the Sturtevant-Mt. Pleasant trunk sewer be completed 
by 1981, thus permitting abandonment of the Sturtevant 
sewage treatment plant; that the initial portion of the 
Caledonia-Crestview-North Park trunk sewer from the 
Racine sewage treatment plant to  Johnson Park be 
completed by 1983; and that the remaining portion of 
the Caledonia-Crestview-North Park trunk sewer be 
completed by 1990, thus permitting abandonment of the 
North Park sewage treatment facility. 

Secondary 
Waste 

Treatment 

Expansion as 
required by 
1985 

Expansion as 
required by 
1985 

Not 
Applicable 

Advanced Waste Treatment Auxil iary Waste Treatment 

Nitrif ication 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Effluent 
Aeration 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Effluent 
Disinfection 

Expansion as 
required by 
1985 

Expansion as 
required by 
1985 

Not 
Applicable 

Land 
Application 

Not 
Applicable 

By 1985 

Not 
Applicable 

Phosphorus Removal 

1.0mgl l  

Expansion as 
required by 
1985 

Not 
Applicable 

Not 
Applicable 

0.1mgl l  

Not  
Applicable 

Not 
Applicable 

Not 
Appl~cable 



Table 47 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE 
POINT SOURCE ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 
MANAGEMENT PLAN FOR THE SAUK CREEK SUBREGIONAL AREA: 1976-2000a 

lntercommunlty Trunk 
Sewer Plan Element 

Intercommunity Trunk 

Lake Church-Belgium Sewer Plan Element Total 

Calendar Project Facility Operation and Facility Operation and Facll~ty 1 e a r  Year Construction 1 Maintenance Construction Maintenance Construction 

- 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
2 1 
22 
23 
24 
25 

Annual Average 

Annual Average 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

a Costs are expressed i n  terms o f  August 1976 dollars IENR Construction Cost lndex = 2445and Consumer Price lndex = 
169.11. The costs include capital and operation and maintenance b u t  do n o t  include the costs o f  debt retirement or the 
effects of  inflation. The costs include engineering, legal, and administrative allowances and contingencies, as well as 
interest during construction. The costs do no t  include those associated with sludge management, which are discussed i n  
a later section. 

Source: SEWRPC. 

Sewage Treatment 

Subtotal 
Sewage Treatment 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Port 

F a c ~ l ~ t y  
Construction 

$ - -  
. . 
. . 

. . 

. . 

. . 

. . 
31 3.000 

1,405,000 
1.405.000 
.. 
. . 
. . 
. . 

. . 

. . 

.. 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

$ 3,123,000 

$ 124,920 

Plant Plan Element 

Plant Plan 

Fac~litv 
Construct~on 

$ - -  
. . 
. . 

. . 

. . 

. . 

. . 

520,000 
2,337.000 
2,337,000 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

.. 

. . 

. . 

. . 

. . 

. . 

. . 

$ 5,194,000 

$ 207,760 

Washington 

Operationand 
Mmntenance 

$ 272,000 
272,000 
272,000 
272,000 
272,000 
272,000 
272,000 
272,000 
272,000 
332,000 
332,000 
332,000 
332,000 
332.000 
332,000 
332,000 
332,000 
332,000 
332,000 
332,000 
332,000 
332.000 
332,000 
332,000 
332,000 

$ 7,760,000 

$ 310,400 

Belgium --- 
Facility 

Construction 

$ - - 
. . 
. . 
. . 

. . 

. . 

. . 
207,000 
932,000 
932,000 
. . 
. . 
. . 
. . 
. . 
. . 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

$ 2,071,000 

$ 82,840 

Element 

Operationand 
Maintenance 

$ 323.000 
323,000 
323,000 
323,000 
323,000 
323,000 
323,000 
323,000 
323.000 
428,000 
428,000 
428,000 
428,000 
428.000 
428,000 
428,000 
428,000 
428,000 
428.000 
428,000 
428,000 
428,000 
428,000 
428.000 
428.000 

$ 9,755,000 

$ 390.200 

Operationand 
Maintenance 

$ 51.000 
51,000 
51,000 
51.000 
51,000 
51,000 
51,000 
5 1.000 
51,000 
96.000 
96,000 
96,000 
96,000 
96,000 
96.000 
96.000 
96,000 
96,000 
96,000 
96,000 
96.000 
96,000 
96,000 
96.000 
96,000 

$ 1,995,000 

$ 79,800 



Table 48 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION ABATEMENT ELEMENT OF THE 
RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE KENOSHA-RACINE SUBREGIONAL AREA 

NOTE: This proposed implementation schedule represents a point of departure for intergovernmental negotiations and tentative federal and state agency programming, including the issuance of pollution 
abatement orders and waste discharge permirs and the disposition o f  grants-in-aid. 

a Specific recommendedperformance standards for each sewage treatmentplant are set forth i n  Table 2, Chapter I1 of this volume. 

See Map 5, Chapter I 1  o f  this volume. 

Source: SEWRPC 

ManagementAgenw 

City of Racine 

Village of Sturtevant 
and Town of 
Mt. Pleasant 
Sewer Utilitv 
District No. 1 

Town of Caledonia 
Sewer Utility District 
No. 1, Crestview 
Sanitary District, 
and North Park 
Sanitary District 

City of Kenosha 

Town of 
Pleasant Prairie 
Sewer Utility Districts 
A, B, C. E, and 
No r  1 and 2 and 
New Dirtrict- 
Pleasant Park 

Town of Somers 
Utility District No. 1 

Secondary 
Waste 

Treatment 

Expansion 
as required 
by 1977 

Not 
Applicable 

Not 
Applicable 

Expansion as 
required by 
1985 

Not 
Applicable 

by 1979 

Trunk Sewsr 
Plan ~ l s m e n t ~  

- 

Cooperate with Village 
of Sturtevant and 
Town of Mt. Pleasant 
Sewer Utility District 
No. 1 in provision 
of Stuttevant- 
Mt. Pleasant-Racins 
trunk sewer; 

Cooperate with Town 
of Caledonia Sewer 
Utility District No. 1, 
Crestview Sanitary 
District and North 
Park Sanitary 
District in provision 
of Caledonia- 
Crestview-North Park- 
Racine trunk sewer 

Sturtevant and 
Mt. Pleasant to Racine 
sewage treatment plant- 
by 1981 (abandon 
Sturtevant sew=@ 
treatment plant) 

Initial portion of Caledonia, 
Crestview, North Park to 
Racine sewage treatment 
plant-by 1983 

Remaining portion of 
Caledonia, CresNiew, 
North Park to Racine 
sewage treatment plant- 
bv 1990 (abandon North 
Park sewage treatment nlantl 

Cooperate with Town 
of Pleasant Prairie in 
provision of Pleasant 
Prairie-Kenosha 
trunk sewer; 

Cooperate with Town 
of Somers Utility 
District No. 1 in 
provision of Somers- 
Kenorha trunk sewer 

Combined 
Sewer Overflow 

Abatement 
Plan Element 

Complete facility planning 
by 1979 

Implement recommendations 
of taci\iry plan 4, 1983 

Not 
Applicable 

Not 
Applicable 

Complete facilitv Planning 
by 1979 

lmplsment recommendations 
of facility plan by 1983 

Not 
Applicable 

Interim 
expansion 

by 1979 sewage treatment 
plant-by 1980 

Second portion of 
Somers to Kenosha 
sewage treatment 
plant-by 1990 
(abandon Somers 
sewage treatment 
plant) 

Remaining portion of 
Somers to Kenosha 
sewage treatment 
plant-by 1995 

 lament' 

Land 
Application 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Auxiliary 

Effluent 
Aeration 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Nitrification 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Waste Treatment 

Effluent 
Disinfection 

Expansion 
as required 
by 1977 

Not 
Applicable 

Not 
Applicable 

Expansion as 
required by 
1985 

Not 
Applicabls 

Sewage Treatment Plant 

treatment plent- 
by 1984 (abandon 
Pleasant Park sewage 
treatment plant) 

Advanced Waste 

Phosphorus 

l.Omg/l 

Expansion 
as required 
by 1977 

Not 
Applicable 

Not 
Applicable 

Expansion as 
required by 
1985 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Treatment 

Ramoval 

0.1mgll 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Interim 
expansion 

Not 
Applicable 

Not 
Applicable 

Initial portion of 
Somers to Ksnosha 

Not 
Applicable 



Table 49 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE 
POINT SOURCE ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE KENOSHA-RACINE SUBREGIONAL AREA: 1976-2000a 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

lntercomrnun~ty Trunk 
Sewer Plan Element 

Caledon~a, Crestv~ew, 

Annual Average 

North Park 

Faclllty 
Constructlon 

$ - -  
- - 
. . 
- . 
- - 
352,000 

1,583,000 
1,583,000 

- - 
- - 
- - 
- . 
150,000 
674,000 
674,000 
- - 
- - 
- - 
- - 
. - 
-. 
- - 
- - 
. - 
- - 

$ 5,016,000 

$ 200,640 

Sewage Treatment Plant Plan Element 

- Raclne 

Operatlon and 
Malntenance 

$ - -  
- - 
- - 
- - 
-. 
. . 
- . 
14,600 
14.600 
14,600 
14,600 
1 4,600 
14,600 
14,600 
37,800 
37,800 
37,800 
37.800 
37,800 
37,800 
37,800 
37,800 
37,800 
37,800 
37,800 

$ 518,000 

$ 20,720 

Facll ~ t y  
Constructlon 

$ 4,100,000 
4.1 00.000 

- - 
- - 
- - 
- - 
- - 
. - 
-. 
- - 
. . 
-. 
- - 
-. 
- . 
. - 

-. 
. . 
. - 
. - 
. - 
. - 
-. 

$ 8,200,000 

$ 328,000 

Fac l l~ ty  
Constructlon 

$ - - 
- - 
- - 
-. 
- - 
. - 
- - 

1.090,OOO 
4,905,000 
4,905.000 

- - 

- - 
- - 
-. 
. - 

- . 
. - 

, - - 
. . 
- - 
- . 
. . 

$ 10,900,000 

Subtotal 
Sewage Treatment 

- -  - 
Sturtevant, 

Subtotal 
Intercommunity Trunk 

Raclne 

Operatlon and 
Malntenance 

$ 1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900.000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 

$ 47,500,000 

$ 1,900,000 

Kenosha 

Operatlon and 
Malntenance 

$ 2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 
2,000,000 

$ 50,000,000 

Plant Plan 

Faclltty 
Constructlon 

$ 4,100,000 
4.1 00.000 
. - 
. - 
- - 
. - 
- . 

1,090,000 
4,905,000 
4,905,000 
. . 
- - 
- - 
. - 
. - 
- - 
- - 
. - 
. - 
- - 
. - 
- - 
- - 

. - 

$ 19,100,000 

Mt .  Pleasant 

Facility 
Construction 

$ - -  
. . 
. . 

1,060,000 
4,800,000 
4,800,000 
. . 
. . 

. . 

. . 

. . 

. . 

. . 

. - 

. . 
-. 
. . 
. . 
-. 
-. 
. - 
- . 
.. 
.. 
. . 

$ 10,660,000 

$ 426,400 

Sewer Plan 

Facility 
Construction 

$ - -  
. - 
439,000 

3,035,000 
6,775,000 
5,152,000 
1,866,000 
2,857,000 
1,274,000 
-. 
- - 
- - 
380,000 

1.71 2,000 
1.7 12,000 
-. 
- - 
85,000 

383,000 
383,000 
. - 
-. 
- - 
-. 
- - 

$ 26,053,000 

$ 1,042,120 

$ 436,000 

Element 

Operatlon and 
Malntenance 

$ 3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 
3,900,000 

$ 97,500,000 

- Racine 

Operation and 
Maintenance 

$ - -  
. . 
- . 
- . 
- .  

15,200 
15,200 
1 5,200 
15,200 
15,200 
1 5,200 
15,200 
15,200 
15,200 
15,200 
1 5,200 
15,200 
15,200 
1 5,200 
1 5,200 
1 5,200 
1 5,200 
1 5,200 
15,200 
1 5,200 

$ 304,000 

$ 12,160 

lntercommynity Trunk Sewer Plan .... " 

Element 

Operation and ~ 

Maintenance ' 

$ - -  
. . 
- - 
. - 

2,400 
17,600 
17,600 
32,200 
38,500 
38,500 
38.500 
38,500 
38,500 
38.500 
64,400 
64,400 
64,400 
64,400 
64,400 
66,400 
66,400 
66,400 
66,400 
66,400 
66,400 

$ 1,021,200 - 
$ 40,848 

$ 2,000,000 $ 764,000 

Somers-Kenosha 

Facility 
Construction 

$ - -  
. . 
439,000 

1,975,000 
1,975,000 
. - 
- . 
- . 
. . 
. - 
. . 
. . 

230,000 
1,038,000 
1,038,000 

- - 
. . 
85,000 

383,000 
383,000 
-. 
- . 
- - 
-. 
. . 

$ 7,546,000 

$ 301,840 

Element -- 

Pleasant Prairie- 

$ 3,900,000 

Operation and 
Maintenance 

$ - -  
- . 
. . 
. . 

2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
5,100 
5,100 
5,100 
5,100 
5,100 
7,100 
7,100 
7,100 
7,100 
7,100 
7,100 

$ 92,100 

$ 3,684 

Facility 
Construction 

$ - -  
. . 
- - 
. . 
- - 
-. 
283,000 

1,274,000 
1,274,000 

- . 
-. 
. . 
. - 
. . 
- - 
- . 
- - 
. - 
- - 
. - 
- - 
-. 
- - 
. . 
* - 

$ 2,831,000 

$ 113,240 

Kenosha 

Operation and 
Maintenance 

$ - -  
. . 
. - 
-. 
. - 
. . 
- - 
. - 

6,300 
6,300 
6,300 
6.300 
6,300 
6,300 
6.300 
6,300 
6,300 
6,300 
6,300 
6,300 
6,300 
6,300 
6,300 
6,300 
6,300 

$ 107,100 

$ 4,284 



Table 49 (continued) 

a Costs are expressed in terms of August 1976 dollars (ENR Construction Cost lndex =2445and Consumer Price lndex = 169.1). The costs include capital 
and operation and maintenance b u t  do  no t  include the costs of debt retirement or the effects of inflation. The costs mclude engineering, legal, and admin- 
istrative allowances and contingencies, as well as interest during construction The costs do  no t  include those associated with sludge management, which are 
discussed in  a later section. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Source: SEWRPC. 

In the Kenosha portion of the subregional area, the 
schedule recommends the construction of the Pleasant 
Prairie-Kenosha trunk sewer by 1984, thus permitting 
abandonment of the Pleasant Park sewage treatment 
plant; the construction of the initial portion of the 
Somers-Kenosha trunk sewer by 1980 and of the second 
portion by 1990, thus permitting abandonment of the 
Somers sewage treatment facility; and the completion 
of the remaining portion of the Somers-Kenosha trunk 
sewer by 1995. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

With respect to the abatement of pollution from 
combined sewer overflows in both the Kenosha and 
Racine urbanized areas, the implementation schedule 
recommends that the sewerage facilities planning efforts 

Annual Average 

now underway in each area be completed and the 
resultant plans adopted by all parties concerned during 
1979. Implementation of the recommendations to  be 
contained in these facilities plans, which probably will 
consist of recommendations for completion of partial 
sewer separation programs in both communities, should 
be completed by 1983. 

Root River Canal Subregional Area: The proposed 
implementation schedule for the point source pollution 
abatement element of the recommended plan in the Root 
River Canal subregional area is set forth in Table 50. 
A companion schedule of construction and operation and 
maintenance costs for implementation of the plan in this 
subregional area is set forth in Table 51. 

Comb~ned Sewer Overflow 

Racine Combined 
Sewer Overflow 

Subtotal 
Combined Sewer 

Overflow Plan Element 

Abatement Plan Element 

Kenosha Combined 
Sewer Overflow Total 

$ 156,000 $ 2,526,120 $ - - $ 3,940,848 $ 564,000 

Fac~l l ty 
Construct~on 

$ - -  
- - 
. - 
300,000 

1 900,000 
900,000 
900,000 
900,000 
. . 

-. 

. . 

. . 

. . 
-. 

. - 
- . 
- - 
. . 
. . 
. - 
-. 

.. 

. . 
-. 
- - 

$ 3,900,000 

Facility 
Construction 

--- 
$ 4,100,000 

4.1 00.000 
439,000 

4,635,000 
10,875,000 
9,252,000 
5,966,000 
8,047,000 
6,179,000 
4,905,000 

- - 
- - 
380,000 

1.71 2,000 
1,712,000 

- - 
- - 
85,000 

383,000 
383,000 
- - 
- - 
- - 
-. 
. - 

$ 63,153,000 

Operation and 
Matntenance 

~~-~~~ 
$ - -  

- - 
-. 
. . 
. - 
. . 
. . 
. . 
. . 

. . 
- . 
. . 
. . 

. . 

. - 

. . 

. . 
-. 
. . 
. . 
- . 
. - 
. . 
. . 
. - 

$ - - 

Operation and 
Maintenance 

$ 3900,000 
3,900,000 
3,900,000 
3,900,000 
3,902,400 
3.91 7.600 
3,917,600 
3,932,200 
3,938,500 
3,938,500 
3,938,500 
3,938,500 
3,938,500 
3,938,500 
3,964,400 
3,964,400 
3,964,400 
3,964,400 
3,964,400 
3,966.400 
3,966,400 
3,966,400 
3,966,400 
3,966,400 
3,966,400 

$ 98,521,200 

Faci l~ty 
Construction 

$ - -  
- - 
- - 

1,300,000 
3,200,000 
3,200,000 
3,200,000 
3,200,000 
. - 
-. 
- - 
- . 
- - 
- . 
- . 
. - 
- . 
-. 
. - 
- . 
. . 
. . 
- - 
. . 
- . 

$ 14,100,000 

$ - - 

Operation and Operation and 

$ 720,000 

Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
-. 

- - 
- - 
. . 
. - 
. . 

- - 
-. 
. - 
. - 
-. 

. - 

. . 

. - 

. . 
- . 
. - 
. - 

$ - - 

$ - -  

$ - -  
-. 
- - 

1,600,000 
4,100,000 
4,100,000 
4,100,000 
4,100,000 
. - 
- - 
-. 
. - 
- . 
-. 
. . 

- - 
. . 
. - 
. . 
. . 

. - 
-. 
- - 
- - 
-. 

$ 18,000,000 

Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- . 
- - 
. - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
- . 
- - 
- . 
-. 
. . 
- . 

$ - - 



Table 50 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION 
ABATEMENT ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE ROOT RIVER CANAL SUBREGIONAL AREA 

NOTE: This proposed implementation schedule represents a point o f  departure for intergovernmental negotiations and tentative federal and state agency program- 
ming, including the issuance o f  pollution abatement orders and waste discharge permits and the disposition o f  grants-in-aid. 

a Specific recommendedperformance standards for each sewage treatment plant are set forth i n  Table 2, Chapter I1  of this volume. 

Trunk Sewer 
Plan ~ le_ rnen t~  

Existing sewage treatment 
plant site to new sewage 
treatment plant site- 
by 1979 

Center for Develop- 
mentally Disabled (CDD) 
to  Union Grove sewage 
treatment plant-by 1985 
(abandon CDD sewage 
treatment plant) 

Not 
Applicable 

Management 
Agency 

Village of 
Union Grove 

Wisconsin 
Department of 
Health and 
Social Services 

Town of Yorkville 
Sanitary District 

No. 1 

See Map 5, Chapter I1  o f  this volume. 

Source: SEWRPC. 

Secondary 
Waste 

Treatment 

New plant by 
1979 and 
expansion as 
required by 
1985 

Not 
Applicable 

New plant 
(expansion 
of existing 
Racine 
County 
Office 
Building 
plant) 
by 1985 

With respect to sewage treatment plants, the schedule 
recommends that the sewage treatment plant presently 
under construction by the Village of Union Grove be 
completed during 1979. The schedule further calls for 
the expansion of the Union Grove plant by 1985 to 
accommodate sewage from the Center for the Develop- 
mentally Disabled operated by the Wisconsin Department 
of Health and Social Services, and for additional 
treatment units to be completed by 1990 to achieve an 
effluent concentration of 0.1 mg/l of phosphorus. The 
schedule also calls for the construction and operation of 
a new sewage treatment plant by the Town of Yorkville 
Sanitary District No. 1 by 1985. This new plant could be 
an expansion of the existing private plant serving the 
Racine County Highway and Park Commission Building 
at Yorkville. The schedule calls for land application 
of sewage effluent for the plant beginning in 1985. 

With respect to  trunk sewers, the schedule recommends 
that the trunk sewer required to convey sewage from the 
old to the new treatment plant sites in the Village of 
Union Grove be completed by 1979. This trunk sewer 
should be designed with sufficient capacity to carry 
sewage to  the new plant from the Center for the 
Developmentally Disabled. The schedule also calls for the 
construction of a new trunk sewer from the Center for 

the Developmentally Disabled to the old Union Grove 

Sewage Treatment Plant ~ l e p e n t a  

sewage treatment site by 1985, thus permitting abandon- 
ment of the plant serving the Center for the Developmen- 
tally Disabled. 

Auxiliary 

Effluent 
Aeration 

By 1979 and 
expansion 
as required 
by 1985 

Not 
Applicable 

Not 
Applicable 

Des Plaines River Subregional Area: The proposed 
implementation schedule for the point source pollution 
abatement element of the recommended plan in the Des 
Plaines River subregional area is set forth in Tafsle 52. 
A companion schedule of construction and operation and 

Land 
Application 

Not 
Applicable 

Not 
Applicable 

By 1985 

Waste Treatment 

Effluent 
Disinfection 

By 1979 and 
expansion 
as required 
by 1985 

Not 
Applicable 

By 1985 

Nitrification 

By 1979 and 
expansion 
as required 
by 1985 

Not 
Applicable 

Not 
Applicable 

maintenance costs for implementation of the plan in this 
subregional area is set forth in Table 53. 

With respect to sewage treatment plants, the schedule 

Advanced Waste Treatment 

recommends that the Town of Pleasant Prairie Sewer 
Utility District D complete a plant expansion program by 
1985, including the provision of capacity to serve the 
Bristol-IH 94 sewer service area and arrangements for 
land application of sewage effluent. The schedule also 
recommends that the Town of Pleasant Prairie Sanitary 
District No. 73-1 complete by 1985 arrangements to 
dispose of sewage effluent on land. The schedule calls for 
the Town of Bristol Utility District No. 1 to complete 
a plant expansion by 1985, including arrangements to 
dispose of sewage effluent on land. The schedule recom- 
mends that the Town of Salem Sewer Utility District 

Phosphorus 

1.0 mgll 

By 1979 

Not 
Applicable 

Not 
Applicable 

Removal 

0.1 mgll 

By 1990 

Not 
Applicable 

Not 
Applicable 



Table 51 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE 
POINTSOURCE ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE ROOT RIVER CANAL SUBREGIONAL AREA: 1976-2000a 

Calendar ~ Project 
Year Year 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Total 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

ln tercommun~ty  Trunk 
Sewer Plan Element 

AnnualAverage 

Center for the 
Developmentaily 

Sewage Treatment 

Fac l l ~ t y  
Construct~on 

$ - -  
. . 

. . 

. . 

. . 

. . 

. . 
22.000 
94,000 
94.000 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

$ 210,000 

Subtotal 
ln tercommun~ty  Trunk 

Sewer Plan Element 

83,000 
83.000 400 
. . 400 

400 
. . 400 

22,000 400 
94,000 400 
94.000 1,000 

1,000 

a Costs are expressed i n  terms o f  August 1976 dollars IENR Construction Cost Index =2445and  Consumer Price lndex = 

169.1). The costs include capital and  operatiorr and  maintenance b u t  do no r  ,,,elude the costs o f  debt ret,rernent o r  the 
effects o f  inflatton. The costs include engineertng, legal, and  admin,strat,ve allowances and contingenoes, as wcll as 

interest during construction. The costs do  n o t  include those assooated wtth sludge management, wh,ch are discusrrsd 
rn a later section. 

Source: SEWRPC. 

Plant Pian Element 

Yorkvllle San~tary 

Union 

Fac~l f ty  
Constructlon 

$ - -  
198,000 
893,000 
893.000 
. . 

. . 

. . 
124.000 
557,000 
557,000 
. . 

. . 

94,000 
422,000 
422,000 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

$ 4.160.000 

$ 166,400 

Subtotal 
Sewage Treatment 

D~rab led 

Operatlonand 
Ma~ntenance 

$ - -  
. . 

. . 

. . 

. . 

. . 
~. 

. . 

. . 

600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 

$ 9,600 

Total 

218,000 98,500 
976.000 98.500 
976.000 133.900 

133,900 
133,900 
133.900 

219,000 133,900 
982,000 133,900 
982,000 221,500 
. . 221.500 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

Dis t r~ct  

Facilsty 
Constructlon 

$ - - 
. . 
. . 
. . 
. . 
. . 
. . 

73,000 
331,000 
331,000 
. . 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

$ 735,000 

$ 29,400 

Grove 

Operationand 
Maintenance 

$ 96,000 
96,000 
96.000 

131.000 
131,000 
131,000 
131,000 
131,000 
131,000 
199,000 
199,000 
199,000 
199,000 
199,000 
321,000 
321,000 
32 1.000 
321.000 
321,000 
321,000 
321,000 
321,000 
321,000 
321,000 
32 1.000 

$ 5,600,000 

$ 224.000 

Plant Plan 

Facility 
Construction 

$ - - 
198.000 
893,000 
893,000 
. . 
. . 
. . 

197,000 
888,000 
888,000 
. . 
. . 
94.000 

422,000 
422,000 
. . 
. . 
. . 
. . 

. . 

. . 

. . 

. . 

- -  
. . 

$ 4,895.000 

$ 195.800 

Intercommunity Trunk 

Sewer Plan Element 

. . 

94.000 
442,000 
442.000 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

1.000 
1.000 
1,000 

1,000 
1.000 
1.000 
1.000 
1.000 
1,000 
1,000 
1,000 
1,000 
1.000 
1.000 

No. 1 

Operatconand 
Ma~ntenance 

$ 2,500 
2,500 
2,500 
2,500 
2.500 
2,500 
2,500 
2.500 
2,500 

21,500 
2 1,500 
2 1,500 
21,500 
21.500 
21,500 
21.500 
21,500 
2 1,500 
21.500 
2 1,500 
2 1,500 
21,500 
21,500 
21.500 
2 1,500 

$ 366,500 

$ 14,660 

Element 

Operationand 
Maintenance 

$ 98,500 
98.500 
98,500 

133,500 
133 SO0 
133,500 
133,500 
133.500 
133,500 
220.500 
220.500 
220,500 
220,500 
220.500 
342,500 
342,500 
342,500 
342,500 
342,500 
342,500 
342.500 
342.500 
342.500 
342.500 
342,500 

$ 5,966,500 

$ 238.660 

Union 

Facility 
Construction 

$ - - 
20,000 
83,000 
83.000 
. . 
. . 

. . 

. . 

. . 

. . 

. . 

.. 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

$ 186.000 

$ 7,440 

221,500 
221.500 
221.500 
343.500 
343,500 
343.500 
343,500 
343.500 
343.500 
343,500 
343,500 
343,500 
343.500 
343.500 

Grove 

Operationand 
Maintenance 

$ - -  
. . 
. . 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

$ 8,800 

$ 352 



Table 52 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION 
ABATEMENT ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE DES PLAINES RIVER SUBREGIONAL AREA 

NOTE: This proposed implementation schedule represents a point o f  departure for intergovernmental negotiations and tentative federal and state agency program- 
ming, including the issuance of pollution abatement orders and waste discharge permits and the disposition of gran ts-inaid. 

a Specific recommended performance standards for each sewage treatment plant are set forth i n  Table 2, Chapter I1  of this volume. 

See Map 5, Chapter I /  o f  this volume. 

Source: SEWRPC. 

Trunk Sewer 
Plan ~ l e m e n t ~  

Cooperate with Town of 
Bristol in provision of 
Bristol-Pleasant Prairie 
trunk sewer 

Bristol IH 94 to  Pleasant 
Prairie D sewage 
treatment plant- 
by 1985 

Paddock Lake to Salem 
No. 1 sewage treatment 
plant-by 1984 
' (abandon Paddock Lake 
sewage treatment plant) 

Not 
Applicable 

Not 
Applicable 

Cooperate with Village 
of Paddock Lake in 
provision of Paddock 
Lake-Salem trunk sewer 

Management 
Agency 

Town of 
Pleasant Prairie 

Sewer Utility 
District D 

Town of Bristol 
New District- 
IH 94 

Village of 
Paddock Lake 

Town of Bristol 
Utility District 
No. 1 

Town of 
Pleasant Prairie 
Sanitary District 
No. 73-1 

Town of Salem 
Sewer Utility 
District No. 1 

Secondary 
Waste 

Treatment 

Expansion as 
required by 
1985 

Not 
Applicable 

Not 
Applicable 

Expansion as 
required by 
1985 

Already 
Provided 

Expansion as 
required by 
1984 

Sewage Treatment Plant ~ l e m e n t ~  

Auxiliary 

Effluent 
Aeration 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Nitrification 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Waste Treatment 

Effluent 
Disinfection 

Expansion as 
required by 
1985 

Not 
Applicable 

Not 
Applicable 

Expansion as 
required by 
1985 

Already 
Provided 

Expansion as 
required by 
1984 

Land 
Application 

By 1985 

Not 
Applicable 

Not 
Applicable 

By 1985 

By 1985 

By 1984 

Advanced Waste Treatment 

Phosphorus 

1.0 mgll 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Removal 

0.1 mgll 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 



Table 53 

SCHEDULE OF CAPITAL A N D  OPERATION AND MAINTENANCE COSTS FOR THE 
POINT SOURCE ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE DES PLAINES RIVER SUBREGIONAL AREA: 1976-2000a 

Subtotal 
Intercommunity Trunk 

Sewer Plan Element 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Subtotal 
Sewage Treatment 

Intercommunity Trunk Sewer Plan Element 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Bristol - 
Pleasant Prairie 1 Paddock Lake-Salem 

Annual Average 

Calendar Project 
Year Year 

1976 1 
1977 2 
1978 3 
1979 4 
1980 5 
1981 6 
1982 7 
1983 8 
1984 9 
1985 10 
1986 11 
1987 12 
1988 13 
1989 14 
1990 15 
1991 16 
1992 17 
1993 18 
1994 19 
1995 20 
1996 21 
1997 22 
1998 23 
1999 24 
2000 25 

Facility 
Construction 

Pleasant Prairie 

Operation and 
Maintenance 

Sewer Ut i l i ty 

Facility 
Construction 

$ - -  
- - 
- - 
.. 
- - 
-. 
- - 
31 7,000 

1,427,000 
1,427,000 

- - 
- - 
. - 
- - 
. - 
- - 
. - 
- - 
- - 
- - 
-. 
. - 
. - 
- - 
. . 

$ 3,171,000 

$ 126,840 

Facility 
Construction 

$ - -  

District D 

Operation and 
Maintenance 

$ 34,000 
34,000 
34,000 
34,000 
34,000 
34,000 
34,000 
34,000 
34,000 

136,000 
136,000 
136,000 
136,000 
136,000 
136,000 
136,000 
1 36,000 
136,000 
136,000 
136,000 
136,000 
136,000 
136,000 
136,000 
136,000 

$ 2,482,000 

99,280 

Operation and 
Ma~ntenance 

$ - -  

Sewage Treatment 

Pleasant Prairie Bristol Sewer Ut i l i ty 

Fac~l i ty 
Construction 

Sanitary District 

Facility 
Construction 

$ - - 
.. 
- - 
. - 
. - 
. . 
. . 

100.000 
452,000 
452,000 
- - 
-. 
. . 

- - 
. - 
.. 
- - 
- - 
-. 
. . 
-. 
- - 
- - 
. . 
- . 

$ 1,004,000 

$ 40,160 

Plant Plan Element 

Salem Sewer Ut i l i ty 
District 

Facility 
Construction 

$ - -  
- . 
-. 
- . 
-. 

. . 

-. 

169,000 
760,000 
760,000 
- - 
- - 
-. 
. - 
. - 
. . 
. . 

- - 
- - 
- - 
- - 
. . 
-. 

- - 
- . 

$ 1,689,000 

$ 67,560 

Operation and 
Maintenance 

. - 

$ - -  

No. 73-1 

Operation and 
Maintenance 

$ 28,000 
28,000 
28,000 
28,000 
28,000 
28,000 
28,000 
28,000 
28,000 
77,000 
77,000 
77,000 
7 7,000 
77,000 
77,000 
77,000 
77,000 
77,000 
77,000 
77,000 
77,000 
77,000 
77,000 
77,000 
77,000 

$ 1,484,000 

$ 59,360 

District 

Facility 
Construction 

$ - - 
-. 

- - 
. - 
. - 
-. 

240,000 
1,080,000 
1,080,000 

- - 
- - 
. - 
- - 
- - 
- - 
- - 
-. 
- - 
. . 

- - 
. . 
-. 

. - 
- - 
- - 

$ 2,400,000 

$ 96,000 

No. 1 

Operation and 
Maintenance 

$ 31,000 
31,000 
31,000 
31,000 
31,000 
31,000 
31,000 
31,000 
31,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 
83,000 

$ 1,607,000 

$ 64,280 

Total 

No. 1 

Operation and 
Maintenance 

$ 31,000 
31,000 
3 1.000 
31,000 
3 1,000 
31,000 
31.000 
31,000 

127,000 
127,000 
127,000 
127,000 
7 27,000 
127,000 
127,000 
127,000 
127,000 
1 27,000 
127,000 
127,000 
127,000 
127,000 
127,000 
127,000 
127,000 

$ 2,407,000 

$ 96,280 

Annual Averaae 



Table 53 (continued) 

a Costs are expressed in terms of August 1976 dollars 
(ENR Construction Cost lndex = 2445 and Consumer 
Price lndex = 169.11. The costs include capital and 
operation and maintenance but do not include the 
costs of debt retirement or the effects of inflation. 
The cosrs include engineering, legal, and administrative 
allowances and contingencies, as well as interest during 
construction. The costs do not include those asso- 
ciated with sludge management, which are discussed 
in a later section. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Source: SEWRPC. 

No. 1 complete a plant expansion program by 1984, 
such expansion being required to  serve the Village of 
Paddock Lake. In addition, the schedule calls for the 
Town of Salem Sewer Utility District No. 1 to make 
arrangements to dispose of sewage effluent on land 
by 1984. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

With respect to  trunk sewers, the schedule recommends 
that the Bristol-IH 94-Pleasant Prairie trunk sewer con- 
nection be completed by 1985 in conjunction with the 
expansion of the Town of Pleasant Prairie Sewer Utility 
District D treatment facility. In addition, the schedule 

Annual Average 

recommends that the necessary trunk sewer to  convey 
sewage from the Village of Paddock Lake to  the Town of 
Salem Sewer Utility District No. 1 treatment facility be 
completed by 1984, thus permitting abandonment of the 
Paddock Lake sewage treatment facility. 

Facility 
Construction 

$ - -  
- - 
-. 
- - 
- - 
- - 
302,000 

2,010,000 
4,316,000 
2,964,000 
. . 
- - 
- - 
.. 
. . 
. . 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 9,592,000 

Upper Fox River Subregional Area: The proposed 
implementation schedule for the point source pollution 

Total 

Operationand 
Maintenance 

$ 124,000 
124,000 
124,000 
124,000 
124,000 
124,000 
124,000 
124,000 
232,000 
443,000 
443,000 
443,000 
443,000 
443,000 
443,000 
443,000 
443,000 
443,000 
443,000 
443,000 
443,000 
443.000 
443,000 
443,000 
443,000 

$ 8,312,000 

$ 383,680 

abatement element of the recommended plan in the 
Upper Fox River subregional area is set forth in Table 54. 

$ 332,480 

A companion schedule of construction and operation and 
maintenance costs for implementation of the plan in this 
subregional area is set forth in Table 55. 

With respect to sewage treatment plants, the schedule 
recommends completing an expansion program by 1981 
at the City of Waukesha facility. The schedule further 
recommends the provision of additional treatment 
facilities by 1990 at the City of Waukesha plant to 
achieve an effluent concentration of 0.1 mg/l of 
phosphorus. In addition, the schedule recommends an 
expansion of the City of Brookfield sewage treatment 
facility by 1985, with the further provision of additional 
treatment facilities to achieve an effluent concentration 
of 0.1 mg/l of phosphorus by 1990. 

With respect to  trunk sewers, the schedule recommends 
the completion of the initial portion of the Poplar 
Creek trunk sewer during 1979; the completion of the 
Pewaukee Lake Sanitary District trunk sewer during 
1979; the completion of the Lannon-Menomonee Falls- 
Brookfield trunk sewer from the old Brookfield sewage 
treatment plant site to STH 190 by 1980; the completion 
of the Pewaukee to Brookfield trunk sewer by 1981; the 
completion of the remaining portions of the Poplar Creek 
and Springdale trunk sewers by 1981; the completion of 
the Duplainville trunk sewer by 1986; the completion 
of the Lannon-Menomonee Falls-Brookfield trunk sewer 
from the old Brookfield sewage treatment plant site to 
the new Brookfield sewage treatment plant and from 
STH 190 north in 1991; and the completion of the 
Sussex trunk sewer in 1995, thus permitting abandon- 
ment of the Sussex sewage treatment plant. 

Lower Fox River Subregional Area: The proposed 
implementation schedule for the point source pollution 
abatement element of the recommended plan in the 
Lower Fox River subregional area is set forth in Table 56. 
A companion schedule of construction and operation and 
maintenance costs for implementation of the plan in this 
subregional area is set forth in Table 57. 

With respect to sewage treatment plants, the schedule 
recommends that the Western Racine County Sewerage 
District complete a treatment plant expansion program 
by 1985 to provide adequate capacity to serve the Town 
of Waterford Sanitary District No. 1 and make arrange- 
ments by 1985 for land disposal of sewage effluent; 
that the City of Burlington complete a treatment 
plant expansion program by 1985, including additional 
treatment units to achieve an effluent concentration of 
0.1 mg/l of phosphorus by 1990; that the City of Lake 
Geneva complete a treatment plant expansion program 
by 1984, including provision of adequate capacity to 
serve the Town of Linn Sanitary District No. 1 and 
a proposed new district in the Lake Como area of the 
Town of Geneva, and arrangements for land disposal of 
sewage effluent; that the Village of East Troy complete 
a treatment plant expansion program by 1984, including 
the provision of adequate capacity to  serve the East Troy 
Sanitary District No. 2 and arrangements for land 
disposal of sewage effluent; that the Village of Genoa 



Table 54 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION 
ABATEMENT ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE UPPER FOX RIVER SUBREGIONAL AREA 

Management 
Agency 

City of Brookfield 

Poplar Creek 
Sewerage 
Commission 

Sewage Treatment p l a n t s t  a 

Secondary 
Waste 

Treatment 

Advanced Waste Treatment Auxiliary Waste Treatment 

Expansion as 
required by 
1985 

By 1985 Expansion as 
required by 1 1985 

Nitrification 

Lannon-Menomonee 
Falls-Brookfield from 
old Brookfield sewage 
treatment plant t o  
STH 190-1980 

Trunk Sewer 
Plan ~ l e m e n t ~  

Effluent 
Aeration 

By 1990 

Lannon-Menomonee 
Falls-Brookfield from 
old Brookfield sewage 
treatment plant to new 
Brookf~eld sewage 
treatment plant-1991 

Effluent 
Disinfection 

Land 
Application 

Phosphorus Removal 

1.0 mgll 

Not 
~ ~ ~ l l c a b l e  

Cooperate with other 
agencies in provision 
of all other trunk sewers 
in Upper Fox River 
watershed 

0.1 mgll 

Not 
Applicable 

- 

Not 
Applicable 

I 

Not 
Appl~cable 

Not 
Applicable 

Expanston as 
requ~red by 
1985 

Not 
Applicable Applicable ~ Not 

Applicable 
Not 

Applicable 

Initial portion of Poplar 
Creek to  Brookfield 
sewage treatment 
plant-1978 

Remaining portion of 
Poplar Creek to  
Brookfield sewage 
treatment plant-1981 

Springdale 
Sewerage 
Commission 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Initial portion of 
Springdale to  Brook- 
field sewage treatment 
olant-1976 

Remaining portion of 
Springdale to  Brook- 
field sewage treatment 
plant-1981 

Village of Lannon, 
Village of 
Menomonee Falls, 
and Town of 
Lisbon 

Not 
Applicable 

Not Not 
Applicable Applicable 

Not Not Not Not 
Applicable Applicable Applicable Applicable 

Lannon-Menomonee 
Falls-Brookfield from 
STH 190 north-1991 

Village of Pewaukee Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

lnterim 
expansion 
by 1978 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Appiicable 

Pewaukee to Brookf~eld 
sewage treatment 
plant-1981 'abandol 
Pewaukee sewage 
treatment plant) 

Sussex to Lannon-1995 
(abandon Sussex 
sewage treatment plant) 

lnterim 
expansion 

by 1978 

Village of Sussex Interim 
expansion 
by 1978 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Town of Pewaukee 
Pewaukee Lake 
Sanitary District 

Not Not Not Not Not Not 
Appl~cable 1 Appcable 1 ApPItcable 1 P C  1 A P P ~ ~ c ~ ~ ~ ~  A~p l cab 'e  

Not 
Applicable 

Pewaukee Lake to 
Pewaukee-BrookfieId- 
1979 

Not 
Applicable 

Duplainville to  Lannon- 
Menomonee Falls- 
Brookfield-1986 

1 Town of Pewaukee I Not Not Not Not Not I Not 1 Sanitary District 1 Applicable Applicable 1 Applicable Applicable Applicable 1 Applicable 
No. 3 

a Specific recommended performance standards for each sewage treatment plant are set forth i n  Table 2, Chapter / /  of  this volume. 

City of Waukesha 

See Map 5, Chapter I1  of  this volume. 

170 Source: SEWRPC. 

NOTE: This proposed implementation schedule represents a poin t o f  departure for intergovernmental negotiations and tentative federal and state agency program- 
ming, including the issuance o f  pollution abatement orders and waste discharge permits and the disposition of  grants-in-aid. 

Expansion as 
requ~red by 
1981 

By 1981 Expansion as 
required by 

1981 

By 1990 Not 
Applicable 

Not 
Applicable 

Expansion as 
requiredby 

1981 

Not 
Applicable 



Table 55 

SCHEDULE OF CAPITAL A N D  OPERATION AND MAINTENANCE COSTS FOR THE 
POINT SOURCE ELEMENT OF  THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE UPPER FOX RIVER SUBREGIONAL AREA: 1976-2000a 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Annual Average 

Annual Average 

Subtotal 
Sewage Treatment 
Plant Plan 

Facl l~ty 
Constructlon 

$ - - 
- . 
- - 

1,190,000 
5,367,000 
5,367,000 

- - 
896,000 

4,031,000 
4,031,000 

- . 
- - 
633,000 

2,856,000 
2,856,000 
-. 
. . 
- - 
. - 
- . 
-. 

. - 

. . 
- - 
- - 

$ 27,227,000 

$ 1,089,080 

lntercommunlty Trunk 
Sewer Plan Element Sewage Treatment 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
. . 
- . 
- - 
- - 
-. 
- - 
-. 
- - 
- - 
. - 
97,000 
434,000 
434,000 
- - 
- - 
- - 
- - 
- - 

$ 965,000 

Plant Plan Element 

Element 

Operatlon and 
Malntenance 

$ 1,336,000 
1,336,000 
1,336,000 
1,336,000 
1,628,000 
1,628,000 
1,628,000 
1,628,000 
1,628,000 
2,249,000 
2,249,000 
2,249,000 
2,249,000 
2,249,000 
3,423,000 
3,423,000 
3,423,000 
3,423,000 
3,423,000 
3,423,000 
3,423,000 
3,423,000 
3,423,000 
3,423,000 
3,423.000 

$ 62,382,000 

$ 2,495,280 

Facl l~ty 
Constructlon 

$ - - 
. - 
. . 
- - 
. . 
. - 
-. 
- - 
23,000 
103,000 
103,000 
. . 
. . 
-. 
- - 
- - 
-. 
- - 
. - 
. - 
- - 
- - 
- - 
. - 
- - 

$ 229,000 

$ 9,160 

Fac~l l ty 
Constructlon 

$ - -  
. . 
. . 
. . 
-. 
. . 
- - 
896,000 

4,031,000 
4,031,000 

- . 
- - 
403,000 

1,814,000 
1,814,000 

- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 12,989,000 

$ 519,560 

Sussex-Lannon 

Operationand 
Maintenance 

$ - -  
- - 
. - 
- - 
- - 
. . 
- - 
. - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 

1.1 00 
1 ,I 00 
1.1 00 
1,100 
1,100 
1 ,I 00 

$ 6,600 

$ 38,600 

Faclllty 
Constructlon 

$ - - 
. - 
. - 

1.1 90,000 
5,367,000 
5,367,000 
. - 
- - 
- - 
.. 
- . 
- - 
230,000 

1,042,000 
1,042,000 

- - 
- - 
- - 
- . 
- - 
. - 
.. 
. - 
- - 
- - 

$ 14,238,000 

$ 569,520 

Dupla~nv~l le  

Operatlon and 
Malntenance 

$ - -  
-. 
. - 
- - 
. . 
. . 
- - 
-. 
. - 
. . 

700 
700 
700 
700 
700 
7 00 
7 00 
700 
700 
700 
700 
700 
700 
700 
700 

$ 10,500 

$ 420 

Brookf~eld 

Operation and 
Malntenance 

$ 362,000 
362,000 
362,000 
362,000 
362,000 
362,000 
362,000 
362,000 
362,000 
983.000 
983,000 
983,000 
983,000 
983,000 

1,585,000 
1,585,000 
1,585,000 
1,585,000 
1,585,000 
1,585,000 
1,585,000 
1,585,000 
1,585,000 
1,585,000 
1,585,000 

$ 25,608,000 

$ 1,024,320 

$ 264 

Intercommunity Trunk 

Waukesha 

Operat~on and 
Malntenance 

$ 974,000 
974,000 
974,000 
974,000 

1,266,000 
1,266,000 
1,266,000 
1,266,000 
1,266,000 
1,266,000 
1,266,000 
1,266,000 
1,266,000 
1,266,000 
1,838,000 
1,838,000 
1,838,000 
1,838,000 
1,838,000 
1,838,000 
1,838,000 
1,838,000 
1,838,000 
1,838,000 
1,838,000 

$ 36,774,000 

$ 1,470,960 

Lannon-Menomonee 

Facility 
Construction 

$ - -  
- - 
62,000 
280,000 
280,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
354,000 

1,594,000 
1,594,000 
. - 
- - 
. - 
- - 
-. 
- - 
. . 
. - 
- - 

$ 4,164,000 

$ 166,560 

Sewer Plan Element 

Falls 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- - 

300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 

3,600 
3,600 
3,600 
3,600 
3,600 
3,600 
3,600 
3,600 
3,600 
3,600 

$ 39,300 

$ 1,572 

Facility 
Construction 

$ 178,000 
. - 
- - 
- - 
15,000 
134,000 
. . 
. . 
. . 
-. 
- - 
. - 
-. 
. . 
. - 
. . 
- - 
- - 
- - 
- - 
. . 
. - 
- - 
-. 
. . 

$ 327,000 

$ 13,080 

Facility 
Construction 

$ - -  
-. 

. - 
347,000 

1,557,000 
1,557,000 

- - 
. - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
-. 

- - 
- - 
. - 
- - 
- - 

$ 3,461,000 

Springdale 

Operation and 
Maintenance 

$ 400 
400 
400 
400 
400 
700 
700 
7 00 
700 
700 
700 
700 
700 
7 00 
700 
700 
700 
7 00 
700 
700 
700 
700 
700 
700 
700 

$ 16,000 

$ 640 

Pewaukee-Brookfield 

Operation and 
Maintenance 

$ - -  
. - 
-. 

. . 
-. 
18,100 
18,100 
18,100 
18,100 
18,100 
18,100 
18,100 
18,100 
18.100 
18,100 
18.100 
18,100 
18.100 
18,100 
18.100 
18,100 
18,100 
18,100 
18.100 
18,100 

$ 362,000 

$ 138,440 $ 14,480 



Table 55 (continued) 

a Costs are expressed in terms o f  August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price Index = 169.11. The costs include capital and 
operation and maintenance but do not include the costs of debt retirement or the effects of inflation. The costs include engineering, legal, and administrative 
allowances and contingencies, as well as interest during construction. The costs do not include those associated with sludge management, which are discussed 
in a later section. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Source: SEWRPC. 

City complete a plant expansion program by 1985, 
including arrangements for land disposal of sewage 
effluent also by 1985; that the Village of Mukwonago 
complete construction of a new sewage treatment plant 
by 1983, and that by 1990 additional treatment units be 
added to achieve an effluent concentration of 0.1 mg/l 
phosphorus; that the Village of North Prairie complete 
construction of a new sewage treatment facility by 
1986, including arrangements for land disposal of sewage 
effluent; that the Village of Silver Lake complete a treat- 
ment plant expansion program by 1985, including 
arrangements for land disposal of sewage effluent; that 
the Village of Twin Lakes complete a treatment plant 
expansion program by 1984, including arrangements 
for land disposal of sewage effluent; that the Town 
of Dover-Eagle Lake Sewer Utility District complete 

construction of a new sewage treatment plant by 1980, 
that treatment units be added by 1985 to provide for an 
effluent concentration of 1.0 mg/l of phosphorus, and 
that additional treatments be added by 1990 to provide 
for an effluent concentration of 0.1 mg/l of phosphorus; 
that the Town of Lyons Sanitary District No. 2 complete 
construction of a new plant by 1983, including arrange- 
ments for land disposal of sewage effluent; that the Town 
of Norway Sanitary District No. 1 complete a treatment 
plant expansion program by 1990, including provision of 
treatment units to  achieve an effluent concentration of 
0.1 mg/l of phosphorus; and that the Town of Salem 
Sanitary District No. 2 complete construction of a new 
plant by 1984 and provide additional treatment units 
by 1990 to achieve an effluent concentration of 0.1 mg/l 
of phosphorus. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AnnualAverage 

Facility 
Construction 

$ 326,000 
787,000 

1,272,000 
2,482,000 
7,764,000 
7,603,000 

- - 
896,000 

4,054,000 
4,134,000 
103,000 
- - 
633,000 

3,210,000 
4,450,000 
1,594,000 

- - 
97,000 
434,000 
434,000 
- - 
- - 
- - 
- - 
- - 

$ 40,273,000 

Total 

Operation and 
Maintenance 

$ 1,337,400 
1,337,400 
1,337,400 
1,344,400 
1,636,700 
1,656,000 
1,656,000 
1,656,000 
1,656,000 
2,277,000 
2,277,700 
2,277,700 
2,277,700 
2,277,700 
3,451,700 
3,455,000 
3,455,000 
3,455,000 
3,455,000 
3,456,100 
3.456.1 00 
3,456,100 
3.456.1 00 
3,456,100 
3,456,100 

$ 63,013,400 

$ 1,610,920 

Intercommunity Trunk 

$ 2,520,536 

Subtotal 
lntercommunity Trunk Sewer Plan 

$ 107,640 

Sewer Plan 

Facility 
Construction 

$ 326,000 
787,000 

1,272,000 
1,292,000 
2,397,000 
2,236,000 

- . 
- - 
23,000 
103,000 
103,000 
. - 
- - 
354,000 

1,594,000 
1,594,000 
. - 
97,000 
434,000 
434,000 
. - 
- - 
- - 
- - 
- - 

$ 13,046,000 

$ 521,840 

Poplar 

Facility 
Construction 

$ 148,000 
666,000 
666,000 
121,000 
545,000 
545,000 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 2,691,000 

$ 1,720 

Element 

$ 48,360 

Element 

Operation and 
Maintenance 

$ 1,400 
1,400 
1,400 
8,400 
8.700 
28,000 
28.000 
28,000 
28,000 
28,000 
28,700 
28,700 
28,700 
28,700 
28,700 
32,000 
32,000 
32,000 
32,000 
33,100 
33,100 
33,100 
33.1 00 
33,100 
33,100 

$ 631,400 

$ 25.256 

Creek 

Operation and 
Maintenance 

$ 1.000 
1,000 
1.000 
1.000 
1.000 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 

$ 43,000 

Pewau kee 

Facility 
Construction 

$ - -  
121,000 
544,000 
544,000 
- - 
- - 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
. - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 

$ 1,209,000 

$ 6,160 

Lake-Pewaukee 

Operation and 
Maintenance 

$ - -  
- - 
. - 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 

$ 154,000 



Table 56 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION 
ABATEMENT ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE LOWER FOX RIVER SUBREGIONAL AREA 

1 village of East ~ r o y  

Management 
Agency 

Western Racine 
County Sewerage 
District 

Town of Waterford 
Sanitary District 
No. 1 

City of Burlington 

City of Lake Geneva 

Town of Geneva 
NewDistrict- 
Lake Como 

Town of Linn 

Expanrion as 
required by 
1984 

Not 
Applicable 

Geneva Lake-South- 
by 1986 

Secondary 
Waste 

Treatment 

Expansion as 
required by 
1985 

Not 
Applicable 

Expansion as 
required by 
1985 

Expansion as 
required by 
1984 

Not 
Applicable 

Not 
Applicable 

Not 1 By 1984 
Applicable 

Not 
Applicable 

Sewage Treatment Plant ~ l e m e n t ~  
pp 

Nitrification 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Auxiliary 

Effluent 
Aeration 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Town of East Troy 
Sanitary District 
No. 2 

Village of 
Genoa City 

Expansion as Cooperate with Town of 
required by East Troy Sanitary 

Not 
Applicable 

1 Expansion as 
required by 
1985 

Waste Traatment 

Effluent 
Disinfection 

Expansion as 
required by 
1985 

Not 
Applicable 

Expansion as 
required by 
1985 

Expansion as 
required by 
1984 

Not 
Applicable 

Not 

1984 

Not 
Applicable 

Not 
Applicable 

Land 
Application 

By 1985 

Not 
Applicable 

Not 
Applicable 

By 1984 

Not 
Applicable 

Trunk Sewer 
Plan ~ l e m e n t ~  

Cooperate with Town 
of Waterford Sanitary 
District No. 1 in 
provision of Tichigan 
Lake-Rochester 
trunk sewer 

Tichigan Lake-Rochester 
by 1985 

Not 
Applicable 

Cooperate with Town of 
Linn Sanitary District 
No. 1 and Town of 
Geneva in provision of 
Geneva Lake-North, 
Geneva Lake-South, 
Como Lake-North, and 
Como Lake-South 
trunk sewer 

Como Lake-North- 
by1984 

Como Lake-South- 
by 1984 

Geneva Lake-North- 

Advanced Waste Treatment 

District No. 2 and 
provision of Potter 
Lake trunk sewer 

Not 
Applicable 

By 1985 

Phosphorus 

1.0 mgll 

Not 
Applicable 

Not 
Applicable 

Expansion as 
required by 
1985 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Removal 

0.1 mgll 

Not 
Applicable 

Not 
Applicable 

By 1990 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Expansion as 
required by 
1985 

Potter Lake t o  East 
Troy Sewage treatment 
plant--by 1984 

Not 
Applicable 

Village of 
Mu kwonago 

New plant 
by 1983 

Not 
Applicable 

Not Replacement Not 
Appl~cable Applicable as required 

by 1983 

Village of By 1986 
North Prairie 

Replacement 
as required 
by 1983 

7- Applicable Applicable 

Exist~ng sewage treatment 
plant site t o  new sewage 
treatment plant site- 

Not 
Applicable 

by 1983 i 
Not 

Applicable 
B y 1 9 8 6  Not ~ 

Applicable 

Village of 
Silver Lake 

Expansion as 
required by 
1985 

Not 
Applicable 

By 1985 Not 
Applicable 

Expansion as 
required by Applicable 

Expansion as 
required by Applicable 
1984 

Village of 
Twin Lakes 

Expanrion as 
required by 
1984 

Not 
Applicable 

By 1984 Not 
Appllcabls 

Town of Dover 
Eagle Lake Sewer 
Utility District 

Not 
Applicable 

BY 1980 Not 
Applicable 

Applicable Applicable 7 By 1983 
Applicable I Town of Lyons 

Sanitary District 
No. 2 

New plant 
by 1983 

Not 
Applicable 

Not 
Applicable 

I Town of Norway By 1978 and By 1978 and By 1978 By 1990 Not By 1978 and By 1978 and Muskego-Norway- 
expansion expansion Applicable expansion expansion by 1978 
as by1990 required b y 1 9 9  as required b y l 9 9 O b y l 9 9 0  as required as required 1 

a Slecific recommendedperformance standards for each sewage treatment plant are set forth i n  Table 2, Chapter I 1  of this volume. 

Town of Salem 
Sanitary District 
No. 2 

See Map 5, Chapter I1 of this volume. 

Source: SEWRPC, 

NOTE: This proposed implementation schedule represents a point of departure for intergovernmental negotiations and tentative federal andstate agency program- 
ming, including the issuance o f  pollution abatement orders and waste discharge permits and the disposition o f  grants-in-aid. 

By 1984 Not 
Applicable 

By 1984 By 1990 Not 
Applicable 

Not 
Applicable 

By 1984 Silver Lake-Camp Lake- 
by 1984 

Wilmot-by 1984 
Cross-Rock Laken- 

by 1984 



Table 57 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE 
POINT SOURCE ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE LOWER FOX RIVER SUBREGIONAL AREA: 1976-2000a 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Annual Average 

Lyons Sagitary 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

District 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
148,000 
660,000 
660,000 
-. 
- - 
-. 
- - 
- - 
. . 
- - 
. - 
-. 
- - 
- - 
- . 
- - 
- . 
- - 
-. 
- . 

$ 1,468,000 

$ 58,720 

Plant Plan Element 

Mu 

Facility 
Construction 

$ - -  
. . 
- - 
- - 
. - 
293,000 

1,318,000 
1,318,000 
. - 
. . 
- - 
. - 
105,000 
474,000 
474,000 
- - 
. - 
. . 
. . 
. . 
. - 
-. 
. . 
. . 
-. 

$ 3,982,000 

No. 1 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
71,000 
71,000 
7 1,000 
7 1,000 
7 1.000 
7 1,000 
7 1.000 
7 1.000 
7 1,000 
7 1.000 
71,000 
7 1.000 
71,000 
7 1.000 
71,000 
71,000 
7 1.000 
7 1.000 

$ 1,278,000 

$ 51,120 

Lake 

Facility 
Construction 

$ - - 
- . 

- - 
- - 
- - 
- - 
992,000 

4,459,000 
4,459,000 

- - 
- - 
. - 
. . 
- - 
- - 
- - 
- - 
- - 
. . 

. - 
-. 
- . 
-. 

. . 
- . 

$ 9,910,000 

$ 396,400 

kwonago 

Operation and 
Maintenance 

$ 136,000 
136,000 
136,000 
1 36,000 
136,000 
1 36,000 
136,000 
190,000 
190,000 
190,000 
190,000 
190,000 
190,000 
190,000 
340,000 
340,000 
340,000 
340,000 
340,000 
340,000 
340,000 
340.000 
340,000 
340,000 
340,000 

$ 6,022,000 

$ 159,280 

Sewage Treatment 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Geneva 

Operation and 
Maintenance 

$ 205,000 
205,000 
205,000 
205,000 
205,000 
205,000 
205,000 
205,000 
304,000 
304,000 
304,000 
304,000 
304,000 
304,000 
304,000 
304,000 
304,000 
304,000 
304,000 
304,000 
304,000 
304,000 
304.000 
304,000 
304,000 

$ 6,808,000 

$ 272,320 240,880 

East 

Facility 
Construction 

$ - - 
. . 
. . 
. . 
. . 
. . 

437,000 
1,961,000 
1,961,000 
-. 
. - 
. - 
-. 
. - 
- - 
. - 
- - 
. . 
- - 
. . 
-. 

. . 
- - 
. . 
- - 

$ 4,359,000 

$ 174,360 

Annual Average 

Troy 

Operation and 
Maintenance 

$ 102,000 
102,000 
102,000 
102,000 
102,000 
102,000 
102,000 
102,000 
102,000 
167,000 
167,000 
167,000 
167,,000 
167,000 
167,000 
167,000 
167,000 
167,000 
167,000 
167,000 
167,000 
167.000 
167,000 
167,000 
167,000 

$ 3,590,000 

$ 143,600 

Western Racine County 
Genoa 

Facility 
Construction 

$ - -  
. . 
-. 
. - 
. . 
. - 
. . 
167,000 
753,000 
753,000 
. - 
. . 
. . 
. . 
- . 
. . 
. . 

* . 
. - 
. . 
. . 
. . 
. - 
. . 
. . 

$ 1,673,000 

Sewerage 

Facility 
Construction 

$ - -  
-. 
- - 
- - 
- - 
- - 
- - 
505,000 

2,272,000 
2,272,000 

- - 
-. 
. - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
- - 
. - 
-. 
- - 

$ 5,049,000 

$ 201,960 

City 

Operationand 
Maintenance 

$ 30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
72,000 
72,000 
72,000 
72,000 
72,000 
72,000 
72,000 
72 000 
72,000 
72,000 
72,000 
72,000 
72,000 
72,000 
72,000 
72,000 

$ 1,422,000 

$ 66,920 

District 

Operationand 
Maintenance 

$ 113,000 
113,000 
1 1 3,000 
1 13,000 
11 3,000 
11 3,000 
11 3,000 
1 1 3,000 
11 3,000 
21 2,000 
21 2,000 
21 2,000 
212,000 
21 2,000 
21 2,000 
21 2,000 
212,000 
21 2,000 
21 2,000 
212,000 
212,000 
21 2,000 
212.000 
21 2,000 
212,000 

$ 4,409,000 

$ 176,360 $ 56,880 

Sewage Treatment 

Norway Sanitary 

Plant Plan Element 

Dover-Eagle Lake 
District 

Facility 
Construction 

$ 126,000 
569,000 
569,000 
. - 
- - 
-. 
. . 
-. 
-. 
. - 
. . 
. - 
296,000 

1,333,000 
1,333,000 
. . 
. . 
. - 
. . 
. . 

. - 

. - 
- - 
-. 
-. 

$ 4,226,000 

$ 169,040 

Sewer Ut i l i ty 

Facility 
Construction 

$ - -  
. . 

1 23,000 
550,000 
550,000 
- - 
-. 

14,000 
60,000 
60,000 

- - 
. . 

48,000 
210,000 
210,000 
- . 
- - 
. . 
-. 

- - 
- . 

" - - 
- - 
-. 

- - 

$ 1,825,000 

$ 73,000 

No. 1 

Operationand 
Maintenance 

$ - - 
. . 

182,000 
182,000 
182,000 
182.000 
182.000 
182,000 
182,000 
182,000 
182,000 
182,000 
182,000 
182,000 
342,000 
342,000 
342,000 
342,000 
342,000 
342,000 
342,000 
342,000 
342,000 
342,000 
342,000 

$ 5,946,000 

$ 237.840 

District 

Operationand 
Maintenance 

$ - -  
. . 
- - 
. - 
98,000 
98,000 
98.000 
98,000 
98,000 

123,000 
123,000 
123,000 
1 23,000 
123,000 
1 64,000 
164,000 
164,000 
164,000 
164,000 
164,000 
164,000 
1 64,000 
164,000 
1 64,000 
164;800 

$ 2,909,000 

$ 116,360 



Table 57 (continued) 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Facility 
Construction 

$ - -  
- - 
- - 
. - 
- - 
- - 
. - 
166,000 
748,000 
748,000 
- - 
- - 
149,000 
668,000 
668,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 3,147,000 

$ 125,880 

Annual Average 

Burlington 

Operationand 
Maintenance 

$ 291,000 
291,000 
29 1.000 
29 1.000 
29 1.000 
291,000 
29 1,000 
29 1.000 
291,000 
340,000 
340,000 
340,000 
340,000 
340,000 
544,000 
544,000 
544,000 
544,000 
544 ,000 
544,000 
544,000 
544,000 
544,000 
544,000 
544,000 

$ 10,303,000 

$ 412,120 

Sewage Treatment Plant Plan Element 

Sewage Treatment Plant 
Plan Element 

Salem Sewer Utility 
Silver 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
. - 
215,000 
968,000 
968,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 2,151,000 

$ 86,040 

Twin 

Facility 
Construction 

$ - - 
- - 
- a 

- - 
- - 
- - 
336,000 

1,513,000 
1,513,000 

- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 3,362,000 

$ 134,480 

North 

Facility 
Construction 

$ - -  
- - 
. - 
- - 
- - 
-. 
-. 
- - 
215,000 
964,000 
964,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
. - 
- - 
- - 
. - 
- - 
- - 

$ 2,143,000 

$ 85,720 

Intercommunity Trunk 
Subtotal 

Sewage Treatment 

District 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
284,000 

1,277,000 
1,277,000 

- - 
- - 
. - 
108,000 
486,000 
486,000 
- - 
- - 
- - 
- - 
- - 
- - 

. - -  
- - 
- - 
- - 

$ 3,918,000 

$ 156,720 

Lake 

Operationand 
Maintenance 

$ 72,000 
72,000 
72,000 
72.000 
72,000 
72,000 
72,000 
72,000 
72,000 
100.000 
100.000 
100.000 
100.000 
100.000 
100,000 
100,000 
100.000 
100.000 
100 ,000 
100.000 
100.000 
100.000 
100,000 
1 00,000 
100.000 

$ 2,248,000 

$ 89,920 

Lakes 

Operationand 
Maintenance 

$ 129,000 
129,000 
129,000 
129,000 
1 29,000 
129,000 
1 29,000 
129,000 
170,000 
1 70,000 
170,000 
170,000 
1 70,000 
1 70,000 
170,000 
170,000 
170,000 
170,000 
170,000 
170,000 
170,000 
170,000 
170,000 
170,000 
170,000 

$ 3,922,000 

$ 156,880 

Prairie 

Operatlonand 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
86,000 
86,000 
86,000 
86,000 
86.000 
86,000 
86,000 
86,000 
86,000 
86,000 
86,000 
86,000 
86,000 
86,000 
86,000 

$ 1,290,0q0 

$ 51,600 

Lake 

Fac~lity 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- . 
105,000 
466,000 
466,000 
- - 
- - 
- - 
- - 
- . 
- - 
- - 
- - 
- - 
- - 
- - 
-. 

- - 
- - 
- - 
- - 

$ 1,037,000 

$ 41,480 

Plant Plan 

Facility 
Construction 

$ 126,000 
569,000 
692,000 
550,000 
550,000 
441,000 

4,027,000 
12,255,000 
14,226,000 
5,765,000 
964,000 
- - 
706,000 

3.1 71,000 
3.1 71,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 47,213,000 

$ 1,888,520 

Sewer Plan Element 

No. 2 

Operationand 
Maintenance 

$ - -  
- - 
- - 
-. 
- - 
- - 
- - 
- - 
208,000 
208,000 
208,000 
208,000 
208,000 
208,000 
328,000 
328,000 
328,000 
328,000 
328,000 
328,000 
328,000 
328,000 
328,000 
328,000 
328,000 

$ 4,856,000 

$ 194,240 

Como-No~h  

Operationand 
Maintenance 

$ - -  
-. 
. - 
- - 
- . 
- - 
- - 
- - 
1 1,000 
11.000 
1 1.000 
1 1 ,000 
1 1.000 
1 1.000 
11.000 
1 1.000 
11.000 
1 1.000 
1 1,000 
I 1.000 
1 1.000 
1 1,000 
11,000 
1 1,000 
11,000 

$ 187,000 

$ 7,480 

Element 

Operationand 
Maintenance 

$ 1,078,000 
1,078,000 
1,260,000 
1,260,000 
1,358,000 
1,358,000 
1,358,000 
1,483,000 
1.83 1.000 
2.1 39,000 
2,225,000 
2,225,000 
2,225,000 
2,225,000 
2,900,000 
2,900,000 
2,900,000 
2,900,000 
2,900,000 
2,900,000 
2,900,000 
2,900,000 
2,900,000 
2,900,000 
2,900,000 

$ 55,003,000 

$ 2,200,120 

Lake 

Facility 
Construction 

$ - -  
- - 
. - 
- - 
- - 
- - 
129,000 
583,000 
583,000 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 

$ 1,295,000 

$ 51,800 

Como-South 

Operationand 
Maintenance 

$ - -  
-. 
- - 
- - 
- - 
- - 
- - 
- - 
12,000 
12,000 
12,000 
12,000 
12,000 
12,000 
1 2,000 
12,000 
12,000 
12,000 
12,000 
12,000 
12,000 
12,000 
12,000 
12,000 
12,000 

$ 204,000 

$ 8.160 



Table 57 (continued) 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Lake 

Facllity 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
-. 
- - 
34,000 
151,000 
151,000 
- - 
- - 
-. 
- - 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 336,000 

Geneva-North 

Operatton and 
Maintenance 

$ - -  
. . 
- . 
- . 
- - 
-. 
. - 
- - 
- - 
. - 

600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 

$ 9,000 

$ 13,440 

Potter 

Fac~llty 
Constructlon 

$ - -  
- - 
- - 
- - 
- - 
- - 
69,000 
31 1.000 
31 1,000 
- - 
- - 
. - 
- - 
. - 
. - 
- - 
-. 
- - 
- - 
-. 
-. 
-. 
- - 
. . 
- . 

$ 691,000 

$ 360 

lntercommun~ty Trunk 

Lake-East Troy 

Operat~on and 
Maintenance 

$ - -  
. - 
. - 
. - 
. - 
- - 
- - 
- - 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 
8,000 

$ 136,000 

$ 27,640 

Lake 

Facllity 
Construction 

$ - -  
. - 
- - 
- . 
- - 
- - 
- - 
- - 
250,000 

1.1 18,000 
1.1 18,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 2,486,000 

$ 99,440 

$ 5,440 

lntercommun~ty Trunk 

Geneva-South 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
22,000 
22,000 
22,000 
22,000 
22,000 
22,000 
22,000 
22,000 
22,000 
22,000 
22,000 
22,000 
22,000 
22,000 
22,000 

$ 330,000 

$ 13,200 

Sewer Plan Element 

Tlchlgan 

Faclllty 
Construct~on 

$ - -  
- - 
- - 
- - 
-. 

-. 
- - 
303,000 

1,364,000 
1,364,000 

- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
- - 
- - 
- - 
-. 
. - 
-. 
- - 

~~~~~ 

$ 3,031,000 

$ 121,240 

Facllity 
Construction 

$ - -  
- - 
- - 
-. 
- - 
1 3,000 
61,000 
61,000 
-. 
- - 
-. 
-. 
-. 
- - 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 135,000 

Facility 
Constructlon 

$ 79,000 
349.000 
349,000 
-. 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
. - 
- - 
- . 
- - 
- - 
- . 
. - 
- - 
- - 

$ 777,000 

$ 31,080 

Lake-Rochester 

Operat~on and 
Maintenance 

$ - -  
- - 
- . 
- - 
- - 
- - 
- - 
- - 
- - 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 

$ 864,000 

$ 34,560 

Sewer Plan Element 

Mukwonago 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 

300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 

$ 5,400 

$ 5,400 

Muskego-Norway 

Operation and 
Malntenance 

$ - -  
- - 
7,000 
7,000 
7,000 
7,000 
7 PO0 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 

$ 161,000 

$ 6,440 

Cross-Rock 

Facillty 
Construction 

$ - -  
- . 
- - 
- - 
- - 
- - 
194,000 
867,000 
867,000 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 1,928,000 

$ 77,120 

S~lver Lake-Camp Lake 

$ 216 

Lakes 

Operation and 
Malntenance 

$ - -  
-. 
-. 
- - 
- - 
-. 
- - 
- . 
14,800 
14,800 
14,800 
14,800 
1 4,800 
14,800 
14,800 
14,800 
14,800 
14,800 
14,800 
14.800 
14,800 
14,800 
14,800 
14,800 
14,800 

$ 251,600 

$ 10,064 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 

$ 44,520 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 

$ 14,416 

111,000 
501,000 
50 1.000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
- - 

[ 
$ 1,113,000 $ 360,400 



Table 57 (continued) 

a Costs are expressed in terms of August 1976 dollars (ENR Construction Cost lndex = 2445and Consumer Price lndex = 

169.1). The costs include capital and operation and maintenance but do not include the costs of debt retirement or the 
effects of inflation. The costs include engineering, legal, and administrative allowances and contingencies, as well as 
Interest during construction. The costs do not ~nclude those associated with sludge management, which are discussed 
in a later section. 

Source: SEWRPC. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

With respect to trunk sewers, the schedule recommends and operation and maintenance costs for implementa- 
that the Village of Mukwonago complete construction of tion of the plan in this subregional area is set 
a trunk sewer from the existing sewage treatment plant forth in Table 59. 
site to the new sewage treatment plant site by 1983; that 
the Town of East Troy Sanitary District No. 2 complete 
construction of the Potter Lake to East Troy trunk sewer 
by 1984; that the Town of Linn Sanitary District No. 1 
complete construction of the Geneva Lake-North and 
Geneva Lake-South trunk sewers by 1986; that the new 
district to serve Lake Como in the Town of Geneva 
complete construction of the Como Lake-North and 
Como Lake-South trunk sewers by 1984; that the Town 
of Waterford Sanitary District No. 1 complete construc- 
tion of the Tichigan Lake to Rochester trunk sewer by 
1985; and that the Town of Salem Sanitary District No. 2 
complete construction of the Silver Lake-Camp Lake, 
Wilmot, and Cross-Rock Lake trunk sewers by 1984. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Upper Rock River Subregional Area: The proposed 
implementation schedule for the point source pollu- 
tion abatement element of the recommended plan in 

Annual Average 

With respect to sewage treatment plants, the schedule 
recommends that the City of Hartford complete con- 
struction of additional treatment units that would 
provide for nitrification by 1985, for an effluent con- 
centration of 1.0 mg/l of phosphorus by 1985, and for 
an effluent concentration of 0.1 mg/l of phosphorus 
by 1990; that the Village of Slinger complete con- 
struction of a new sewage treatment plant by 1983, 
and by 1990 provide additional treatment units to  
achieve an effluent concentration of 0.1 mg/l of 
phosphorus; and that the Allenton Sanitary District 
in the Town of Addison complete a treatment plant 
expansion program by 1985, including arrangements for 
land disposal of sewage effluent. 

With respect to trunk sewers, the schedule recommends 
that the Village of Slinger complete construction of the 

Intercommunity Trunk 
Sewer Plan Element 

the Upper Rock River subregional area is set forth trunk sewer from the existing sewage treatment plant site 
in Table 58. A companion schedule af construction to the new sewage treatment plant site by 1983. 

Facility 
Construction 

$ - -  
-. 

- - 
. . 
- - 
-. 
40,000 

1 80,000 
180,000 
. - 
-. 

.. 

. . 

-. 
. - 
. . 
- - 
. . 
. . 

- - 
-. 
. - 
-. 
. . 
.. 

$ 400,000 

$ 16,000 

Wilmot 

Operationand 
Maintenance 

5 - -  
- - 
- - 
- . 
. . 

- . 
- . 
- . 

5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 
5,400 

$ 91,800 

$ 3,672 

Subtotal 
lntercommunity Trunk 

Sewer Plan 

Facility 
Construction 

$ 79,000 
349,000 
349,000 
- - 
- - 
13,000 

709,000 
3,272,000 
4,556,000 
2,633,000 
1,269,000 

- - 
- - 
- - 
. - 
- - 
- - 
- - 
- - 
- - 
- . 
- - 
- - 
- . 
- - 

$ 13,229,000 

$ 529.160 

Facility 
Construction 

$ 205,000 
9 18,000 

1,041,000 
550,000 
550,000 
454,000 

4,736,000 
15,527,000 
18,782,000 
8,398,000 
2,233,000 

- - 
706,000 

3.1 71,000 
3.1 71,000 

- - 
- - 
- . 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 60,442,000 

Element 

Operationand 
Maintenance 

$ - - 
- - 

7,000 
7,000 
7,000 
7,000 
7,000 
7,300 

79,700 
133,700 
156,300 
1 56,300 
1 56,300 
156.300 
156,300 
1 56,300 
156,300 
156,300 
1 56,300 
1 56,300 
1 56,300 
1 56,300 
1 56,300 
156,300 
1 56,300 

$ 2,600,200 

$ 104,008 

Total 

Operationand 
Maintenance 

$ 1,078,000 
1,078,000 
1,267,000 
1 267,000 
1,365,000 
1,365,000 
1,365,000 
1,490,300 
1,910,700 
2,272,700 
2,381,300 
2,381,300 
2,381,300 
2,381,300 
3,056,300 
3,056,300 
3,056,300 
3,056,300 
3,056,300 
3,056,300 
3,056,300 
3,056,300 
3,056,300 
3,056,300 
3,056,300 

$ 57,603,200 

5 2,417,680 $ 2,304,128 



Table 58 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION 
ABATEMENT ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE UPPER ROCK RIVER SUBREGIONAL AREA 

NOTE: This proposed implementat ion schedule represents a p o i n t  o f  departure for  intergovernmental negotiations and  tentative federal and  state agency program 
ming, inc luding the issuance o f  po l lu t ion  abatement orders and  waste discharge permits and  the disposit ion o f  grants-in-aid. 

a Specif ic recommended performance standards f o r  each sewage t reatment p lan t  are set fo r th  i n  Table 2, Chapter 11 o f  th is  volume. 

See Map 5, Chapter 11 o f  th is  volume. 

Source: SEWRPC. 

Management 
Agency 

Ci ty o f  Hart ford 

Vil lage of Slinger 

T o w n  of Addison 
Al lenton Sanitary 
District 

Table 59 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE 
POINT SOURCE ELEMENT OF THE RECOMMENDED AREAVJIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE UPPER ROCK RIVER SUBREGIONAL AREA: 1976-2000~ 

T r u n k  Sewer 
Plan Element b 

N o t  
Applicable 

Existing sewage t reatment 
plant site t o  new sewage 
treatment plant site- 
by 1983 

N o t  
Applicable 

---- ~ 

Sewage Treatment Plant c e m e n t a  

Secondary 
Waste 

Treatment 

Expansion as 
required by 
1990 

New plant 
by 1983 

Expansion as 
required by 
1985 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total  

Subtotal 
Sewage Treatment 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Plant Plan 

Facil i ty 
Construction 

$ - - 
. - 
-. 
- - 
- - 
187,000 
844,000 

1,303,000 
2,057,000 
2,057,000 

- - 
- - 
222,000 
998,000 
998,000 
- - 
- - 
-. 
- - 
- - 
- - 

- 
- - 
- - 
- - 

$ 8,666,000 

$ 346,640 

Advanced Waste Treatment 

AnnualAverage 

Element 

Operation and 
Maintenance 

$ 401,000 
401,000 
401,000 
401,000 
401,000 
401,000 
401,000 
464,000 
464,000 
561,000 
561,000 
561,000 
561,000 
561,000 
888,000 
888,000 
888,000 
888,000 
888,000 
888,000 
888,000 
888,000 
888,000 
888,000 
888,000 

$ 16,308,000 

$ 652,320 

Nitr i f icat ion 

By 1985 

By 1983 

N o t  
Applicable 

Auxi l iary Waste Treatment 

Ef f luent  
Aeration 

Expansion as 
required by 
1990 

By 1983 

N o t  
Applicable 

Al lenton 
Sanitary District 

Ef f luent  
Disinfection 

Expansion as 
required by 
1990 

By 1983 

Expansion as 
required by 
1985 

No. 

Facil i ty 
Construction 

$ - -  
-. 
- - 
- - 
. . 
- - 
- - 
21 0.000 
941.000 
941,000 
- - 
-. 
. . 
- - 
- . 
- - 
. - 
- . 
. - 
- - 
- - 
- - 
-. 
- - 
. - 

$ 2,092,000 

$ 83,680 

Land 
Appl icat ion 

N o t  
Applicable 

N o t  
Applicable 

By 1985 

Phosphorus Removal 

1 

Operation and 
Maintenance 

$ 66,000 
66,000 
66,000 
66,000 
66,000 
66,000 
66,000 
66,000 
66,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 
89,000 

$ 2,018,000 

$ 80,720 

Sewage Treatment Plant Plan Element 

1.0 rngll 

Expansion as 
required by 
1985 

By 1983 

N o t  
Applicable 

Facil i ty 
Construction 

$ - - 
- - 
- - 
- - 
. . 

. - 
- - 
249.000 

1 ,llE,000 
1.1 16,000 
. . 
. . 
149,000 
668,000 
668,000 
. - 
- . 
. - 
- - 
. - 
. - 
- - 
- . 
. - 
- - 

$ 3,966,000 

Facil i ty 
Construction 

$ - -  
- - 
- - 
. . 
. . 
187,000 
844,000 
844,000 
.. 
. . 
. - 
- . 
73,000 
330,000 
330,000 
- . 
. . 

- - 
-. 
. . 
-. 

- - 
- . 
. . 

- - 

$ 2,608,000 

$ 104,320 

0.1 mgll 

By 1990 

By 1990 

N o t  
Applicable 

Hartford 

Operation and 
Maintenance 

$ 269,000 
269,000 
269,000 
269,000 
269,000 
269,000 
269,000 
269,000 
269,000 
343,000 
343,000 
343,000 
343,000 
343,000 
564,000 
564,000 
564,000 
564,000 
564,000 
564,000 
564,000 
564,000 
564,000 
564,000 
564,000 

$ 10,340,000 

$ 158,640 

Slinger 

Operation and 
Maintenance 

$ 66,000 
66,000 
66,000 
66,000 
66,000 
66,000 
66,000 
129,000 
129,000 
129,000 
129,000 
129,000 
129,000 
1 29,000 
235,000 
235,000 
235,000 
235,000 
235,000 
235,000 
235,000 
235,000 
235,000 
235,000 
235,000 

$ 3,950,000 

$ 158,000 $ 413,600 



Middle Rock River Subregional Area: The proposed 
implementation schedule for the point source pollution 
abatement element of the recommended plan in the 
Middle Rock River subregional area is set forth in 
Table 60. A companion schedule of construction and 
operation and maintenance costs for implementation 
of the plan in this subregional area is set forth 
in Table 61. 

With respect to  sewage treatment plants, the schedule 
recommends that the Delafield-Hartland Water Pollution 
Control Commission complete construction of a new 
sewage treatment plant by 1981, and further provide 
additional treatment units to  achieve an effluent 
concentration of 0.1 mg/l of phosphorus by 1990; 
that the Village of Dousman complete a treatment 
plant expansion program by 1983, with the provision 
of additional treatment units to achieve an effluent 
concentration of 0.1 mg/l of phosphorus by 1990; that 
the City of Oconomowoc complete construction of addi- 
tional treatment units that would provide for nitrifi- 
cation by 1985, for an effluent concentration of 

1.0 mg/l of phosphorus by 1985, and for an effluent 
concentration of 0.1 mg/l of phosphorus by 1990; and 
that the Village of Wales construct a new sewage treat- 
ment plant by 1987, including arrangements for land 
disposal of sewage effluent. 

With respect to trunk sewers, the schedule recommends 
that the Delafield-Hartland Water Pollution Control 
Commission complete construction of the Hartland- 
Delafield trunk sewer by 1981, thus permitting abandon- 
ment of both the Hartland sewage treatment plant and 
the Nashotah-Delafield trunk sewer by 1981; that the 
Town of Summit complete construction of the Summit- 
Delafield trunk sewer by 1983; that the Village of Lac La 
Belle and Town of Oconomowoc complete construction 
of the Lac La Belle-Oconomowoc-East and the Lac La 
Belle-Oconomowoc-West trunk sewers by 1984; that the 
Tqwn of Summit complete construction of the Silver 
Lake trunk sewer by 1987; and that the Village of 
Oconomowoc Lake, the Village of Chenequa, the Town 
of Oconomowoc, and the Town of Merton complete 
construction of the North Lake trunk sewer by 1990. 

Table 59 (continued) 

a Costs are expressed in terms of August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price lndex = 
169.1). The costs include capital and operation and maintenance but do not include the costs o f  debt retirement or the 
effects of inflation. The costs include engineering, legal, and administrative allowances and contingencies, as well as 
interest during construction. The costs do not include those associated with sludge management, which are discussed 
in a later section. 

Source: SEWRPC. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Annual Average 

lntercommun~ty Trunk 
Sewer Plan Element 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 

7,000 
61,000 

- - 
- 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 68,000 

$ 2,720 

Slinger 

Operatlonand 
Malntenance 

'$  - -  
- - 
- - 
- - 
- - 
- - 
. - 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

$ 3,600 

$ 144 

Subtotal 
lntercommun~ty Trunk 

Sewer Plan 

Facllity 
Construction 

$ - -  
- - 
- - 
-. 
- - 
- - 

7,000 
61,000 
-. 

-. 
. - 
. - 
. - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 68,000 

$ 2,720 

Faclllty 
Construction 

$ - -  
. - 
-. 
. - 
- - 
187,000 
851,000 

1,364,000 
2,057,000 
2,057,000 

- - 
. . 
222,000 
998,000 
998,000 
.. 
. - 
- a  

- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 8,734,000 

Element 

Operationand 
Malntenance 

$ 3 -  

- - 
-. 

-. 
. - 
-. 
. - 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

$ 3,600 

$ 144 

Total 

Operationand 
Maintenance 

$ 401,000 
401,000 
401,000 
401,000 
401,000 
401,000 
401,000 
464,200 
464.200 
561,200 
561,200 
561,200 
561,200 
561,200 
888,200 
888,200 
888,200 
888,200 
888,200 
888,200 
888,200 
888,200 
888,200 
888,200 
888,200 

$ 16.31 1,600 

$ 349,360 $ 652,464 



Table 60 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION 
ABATEMENT ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE MIDDLE ROCK RIVER SUBREGIONAL AREA 

NOTE: This proposed implementation schedule represents a point of departure for intergovernmental negotiations and tentative federal and state agency program- 
ming, including the issuance of Pollution abatement orders and waste discharge permits and the disposition o f  grants-in-aid. 

a aecif ic recommended Performance standards for each sewage treatment plant are set forth in  Table 2, Chapter I1  of  this volume. 

See Map 5, Chapter I1  o f  this volume. 

Source: SEWRPC. 

Trunk Sewer 
Plan €lementb 

Hartland-Delafleld-by 1981 
(abandon Hartland sewage 
treatment plant) 

Nashotah-Delaf~eld-by 1981 

Summlt-Delaf~eld-by 1983 

Cooperate wlth other 
agenctes ~n provlslon of 
trunk sewers In 
Oconomowoc Rover 
watershed 

Lac La Belle-Oconomowoc~ 
East-by 1984 

Lac La Belle-Oconomowoc- 
I West-by 1984 

North Lake-by 1990 

Sllver Lake-by 1987 

Not 
Applicable 

Not 
Applicable 

Management 
Agency 

Delaf~eld-Hartland 
Water Pollut~on 
Control 
Comm~sslon 

Town of Summn 

City of Oconomowoc 

Village of Lac La 
Belle and Town 
of Oconomowoc 

Village of 
~conomowoc Lake, 
Village of Chenequa, 
Town of 
Oconomowoc, and 
Town of Merton 

Town of Summn 

Village of Dousman 

Village of Wales 

Secondary 
Waste 

Treatment 

New plant by 
1981 and 
expansion 

as requlred 
by 1990 

Not 
Appllcable 

New plant by 
1978 and 
expansoon 
as requlred 
by 1990 

Not 
Applicable 

Not 
Appllcable 

Not 
Applicable 

Expans~on as 
requlred by 
1983 

New plant 
by 1987 

Sewage Treatment Plant ~ l e m e n t ~  

Auxlllary Waste 

Effluent 
Aeratlon 

By 1981 and 
expansion 

as requlred 
by 1990 

Not 
Appl~cable 

Not 
Appl~cable 

Not 
Appl~cable 

Not 
Appllcable 

Not 
Appllcable 

By 1983 

Not 
Appl~cable 

Nltrlflcatlon 

By 1981 and 
expansion 

as requored 
by 1990 

Not 
Appllcable 

By 1985 

Not 
Applicable 

Not 
Appllcable 

Not 
Appllcable 

By 1983 

Not 
Applocable 

Treatment 

Effluent 
Dlslnfectlon 

By 1981 and 
expanston 
as requlred 
by 1990 

Not 
Appllcable 

By 1978 and 
expansion 

as requlred 
by 1990 

Not 
Appl~cable 

Not 
Appllcable 

Not 
Appllcable 

Expansion as 
requlred by 
1983 

By 1987 

Land 
Appllcatlon 

Not 
Applicable 

Not 
Appllcable 

Not 
Appl~cable 

Not 
Appl~cable 

Not 
Appllcable 

Not 
Appllcable 

Not 
Appl~cable 

By 1987 

Advanced Waste Treatment 

Phosphorus 

1 0 mg/l 

By 1985 and 
expansion 

as requlred 
by 1990 

Not 
Appllcable 

By 1985 

Not 
Appl~cable 

Not 
Appllcable 

Not 
Appllcable 

By 1983 

Not 
Applicable 

Removal 

0 1 mg/l 

By 1990 

Not 
Appllcable 

By 1990 

Not 
Applicable 

Not 
Appllcable 

Not 
Applocable 

By 1990 

Not 
Appl~cable 



Table 61 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE 
POINT SOURCE ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE MIDDLE ROCK RIVER SUBREGIONAL AREA: 1976-2000a 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
T990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Wales 

Facility 
Construction 

$ - - 
- - 
- - 
- - 
- . 
- - 
- - 
- - 
- - 
292,000 

1.31 6,000 
1.31 6,000 
-. 
- - 
. . 
. - 
- - 
- . 
. . 
-. 
-. 
- - 
. . 
- - 
- - 

$ 2,924,000 

$ 116,960 

Facility 
Construction 

$ 304,000 
1,371,000 
1,37 1,000 

- - 
- - 
- - 
. - 
160,000 
722,000 
722,000 
- - 
- - 
457,000 

2,057,000 
2,057,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
. . 
A - 
-. 

$ 9,221,000 

$ 368,840 

Annual Average 

Operationand 
Maintenance 

$ - -  
- - 
. - 
- - 
- - 
-. 
. . 
-. 
-. 
- - 
-. 
131,000 
131,000 
131,000 
1 31,000 
131.000 
131,000 
131,000 
131,000 
131,000 
1 31,000 
131,000 
131,000 
131,000 
131,000 

$ 1,834,000 

$ 73.360 

Oconomowoc 

Operationand 
Maintenance 

$ 134,000 
1 34,000 
180,000 
180,000 
180,000 
180,000 
180.000 
180,000 
180,000 
58 1.000 
581,000 
58 1.000 
58 1.000 
58 1.000 

1,101,000 
1,101,000 
1,101,000 
1,101,000 
1,101,000 
1,101,000 
1,101,000 
1,101,000 
1,101,000 
1,101.00Q 
1,101,000 

$ 16,544,000 

$ 661,760 

Sewage Treatment 

Subtotal 
Sewage Treatment 

Plant Plan Element 

Delafield-Hartland 

Facility 
Construction 

$ - - 
- - 
- - 
495,000 

2,224,000 
2,224,000 

- - 
-. 

45,000 
405,000 
- - 
-. 
389,000 

1,746,000 
1,746,000 
. . 
- - 
-. 
- . 
- - 
- - 
. . 

-. 

- - 
- - 

$ 9,274,000 

$ 370,960 

Plant Plan 

Facility 
Construction 

$ 304,000 
1.37 1,000 
1.37 1.000 

495,000 
2,224,000 
2,349,000 

565,000 
725,000 
767,000 

1.41 9,000 
1,316,000 
1,316,000 

895,000 
4,024,000 
4,024,000 

- - 
. - 
- - 
-. 
. - 
- - 
. - 
-. 
- - 
- - 

$ 23,165,000 

$ 926,600 

Facility 
Construction 

$ - - 
- - 
- - 
. - 
- - 
125,000 
565,000 
565,000 
-. 
- . 
-. 
. . 
49,000 

221,000 
22 1.000 
. - 
- - 
. . 
. . 
- - 
- . 
- . 
-. 
- . 
-. 

$ 1,746,000 

$ 69,840 

Operationand 
Maintenance 

$ 110,000 
1 10,000 
1 10.000 
1 10.000 
110.000 
170,000 
170,000 
170,000 
1 70,000 
338,000 
338,000 
338,000 
338,000 
338,000 
577,000 
577,000 
577,000 
577,000 
577,000 
577,000 
577,000 
577,000 
577,000 
577,000 
577,000 

$ 9,267,000 

$ 370,680 

Element 

Operationand 
Maintenance 

$ 290,000 
290,000 
336,000 
336,000 
336,000 
396,000 
396,000 
452,000 
452,000 

1,021,000 
1,021,000 
1.1 52,000 
1.1 52,000 
1,152,000 
1,970,000 
1,970,000 
1,970,000 
1,970,000 
1,970,000 
1,970,000 
1,970,000 
1,970,000 
1,970,000 
1,970,000 
1,970,000 

$ 30,452,OM) 

$ 1,218,080 

Facility 
Construction 

$ - - 
-. 
- - 
39 1.000 

1,758,000 
1,758,000 
. . 
. . 

- - 
-. 

- - 
- - 
- - 
- . 

- - 
. . 
-. 
. - 
- . 
-. 
- - 
- - 
- - 
. . 

-. 

$ 3,907,000 

Dousman 

Operationand 
Maintenance 

$ 46,000 
46,000 
46,000 
46,000 
46,000 
46,000 
46,000 

102,000 
102,000 
102,000 
102,000 
102,000 
102,000 
102,000 
161,000 
1 61,000 
161,000 
1 61,000 
161,000 
161,000 
161,000 
161,000 
161,000 
161,000 
161,000 

$ 2,807,000 

$ 112,280 

Hartland-Delafield 

Operationand 
Maintenance 

$ - -  
- - 
. - 
- - 
. - 
45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
45.000 
45,000 
45,000 
45,000 
45,000 

$ 900,000 

$ 156,280 

Intercommunity Trunk Sewer Plan 

$ 36,000 

Element 

Facility 
Construction 

$ - -  
. - 
-. 

48,000 
215,000 
215.000 
- - 
- . 
.. 
-. 

- - 
. . 
. . 
. . 
- - 
-. 
- - 
. . 

- - 
-. 
- - 
-. 

- . 
- - 
. . 

$ 478,000 

$ 19,120 

Facility 
Construction 

$ - -  
- - 
-. 

- - 
- - 
60,000 

267,000 
267,000 
- - 
- - 
-. 
. . 
- - 
- - 
-. 
- - 
- - 
- - 
-. 
. - 
-. 

- - 
- - 

- 
. - 

$ 594,000 

$ 23,760 

Nashotah-Delafield 

Operationand 
Maintenance 

$ - -  
. - 
- - 
- .  

- . 
1.100 
1,100 
1.100 
1,100 
1,100 
1,100 
1.100 
1.100 
1.100 
1.100 
1.100 
1.100 
1,100 
1.100 
1,100 
1,100 
1,110 
1,100 
1.100 
1.110 

$ 22,000 

$ 880 

Summit-Delafield 

Operationand 
Maintenance 

$ - -  
- - 
- - 
- - 
-. 
-. 
. . 
11.000 
11.000 
11.000 
1 1.000 
11,000 
1 1.000 
1 1.000 
11,000 
1 1.000 
1 1.000 
1 1.000 
1 1.000 
11,000 
11.000 
11.000 
11.000 
11.000 
11.000 

$ 198,000 

$ 7,920 



Table 61 (continued) 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

a Costs are expressed in terms of August 1976 dollars (ENR Construction Cost lndex = 

2445 and Consumer Price lndex = 169.1). The costs include capital and operation and 
maintenance but do not include the costs of debt retirement or the effects of inflation. 
The costs include engineering, legal, and administrative allowances and contingencies, 
as we// as interest during construction. The costs do not include those associated with 
sludge management, which are discussed in a later section. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Source: SEWRPC. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Lac La Belle 

Facility 
Construction 

$ - -  
. - 
- - 
- - 
- . 
- - 
52,000 

23 1.000 
23 1,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
-. 
- - 
-. 
- - 
- - 
- - 

- 
$ 514,000 

$ 20,560 

Subtotal 
I Intercommunity Trunk 

Oconomowoc-East 

Operation and 
Maintenance 

$ - -  
. . 
. - 
. - 
- . 
. . 
- - 
- - 

6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 

$ 102,000 

$ 4,080 

Intercommunity Trunk 

Lac La Belle 

Sewer Plan 

Fac~lity 
. Construction 

$ - -  
- . 
-. 

439,000 
1,973,000 
2,033,000 

379,000 
763,000 
496,000 

32,000 
140,000 
140,000 
442,000 

1,985,000 
1,985,000 
. . 
-. 
. . 
.. 
-. 
-. 
- - 
- - 
- - 
. - 

$ 10,807,000 

$ 432,280 

Total 

Facility 
Construction 

$ 304,000 
1.37 1.000 
1.37 1,000 

934.000 
4,197,000 
4,382,000 

944,000 
1,488,000 
1,263,000 
1,451,000 
1,456,000 
1,456,000 
1,337,000 
6,009,000 
6,009,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 33,972,000 

Facility 
Construction 

$ - -  
- - 
- - 
-. 
- - 
- . 
60,000 

265,000 
265,000 
- - 
. . 

. . 

. . 
- - 
- - 
- . 
. - 
- - 
-. 

- . 
- . 
-. 
- . 
. - 
- - 

$ 590,000 

$ 23,600 

Element 

Operationand 
Maintenance 

$ - -  
- - 
-. 
- - 
- . 
46,100 
46.1 00 
57,100 
64,600 
64,600 
64,600 
69,700 
69,700 
69,700 

1 15,800 
1 15,800 
1 15,800 
1 15,800 
1 15.800 
115,800 
1 15,800 
1 15,800 
115,800 
115,800 
1 15,800 

$ 1,826,000 

$ 73,040 

Operationand 
Maintenance 

$ 290,000 
290,000 
336,000 
336,000 
336,000 
442,100 
442,100 
509,100 
5 16,600 

1,085,600 
1,085,600 
1,221,700 
1,221,700 
1.22 1,700 
2,085,800 
2,085,800 
2,085,800 
2,085,800 
2,085,800 
2,085,800 
2,085,800 
2,085,800 
2,085,800 
2,085,800 
2,085,800 

$ 32,278.000 

$ 1,358,880 

0conomowo~-west 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- . 
. - 
- - 
-. 
. . 

1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 

$ 25,500 

$ 1,020 

Sewer Plan Element 

$ 1,291.120 

North 

Facility 
Construction 

$ - -  
- - 
-. 
- - 
- - 
- . 
- . 
- - 
- - 
- - 
- - 
-. 

442,000 
1,985,000 
1,985,000 

- - 
-. 

- - 
- . 
- - 
- . 
. . 
- - 
- - 
. - 

$ 4,412,000 

$ 176,480 

Silver 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
-. 
-. 
- - 
- - 
. - 
32,000 

140,000 
140,000 
. - 
- - 
. . 

- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
- - 
. - 

$ 312,000 

Lake-Oconomowoc 

Operation and 
Maintenance 

$ - -  
-. 
- . 
- - 
- . 
-. 
-. 
- - 
- - 
- - 
- - 
- . 
- - 
- - 
46,100 
46,100 
46,100 
46,100 
46,100 
46,100 
46,100 
46,100 
46,100 
46,100 
46,100 

$ 507.100 

$ 20,284 

Lake-Oconomowoc 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- - 
- * 
- - 
- - 
- - 
- - 
- - 
- - 

5,100 
5.100 
5,100 
5,100 
5,100 
5,100 
5.100 
5,100 
5,100 
5,100 
5,100 
5,100 
5,100 
5,100 

$ 71,400 

$ 12,480 $ 2,856 



I Lower Rock River Subregional Area: The proposed 
implementation schedule for the point source pollution 
abatement element of the recommended plan for the 

I 
Lower Rock River subregional area is set forth in 
Table 62. A companion schedule of construction and 

1 operation and maintenance costs for implementation 
of the plan in this subregional area is set forth in 

I Table 63. 

With respect to sewage treatment plants, the schedule 
recommends that the City of Whitewater complete 
construction of a new sewage treatment plant by 1982, 
that additional treatment units to achieve an effluent 
concentration of 1.0 mg/l of phosphorus be provided by 
1985, and that additional treatment units to  achieve an 
effluent concentration of 0.1 mg/l of phosphorus be 
provided by 1990; that the Walworth County Metro- 

I 
Table 62 

PROPOSED IMPLEMENTATION SCHEDULE FOR THE POINT SOURCE POLLUTION ABATEMENT ELEMENT OF THE 

t RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE LOWER ROCK RIVER SUBREGIONAL AREA 

NOTE: This proposed implementation schedule represents a Point o f  departure for intergovernmental negotiations and tentative federal and state agency program- 
ming, including the issuance of pollution abatement orders and waste discharge permits and the disposition o f  grants-in-aid. 

a Specific recommended performance standards for each sewage treatment plant are set forth i n  Table 2, Chapter 11 o f  this volume. 

See Map 5, Chapter I1 o f  this volume. 

Source: SEWRPC. 

Management 
Agency 

Walworth County 
Metropolitan 
Sewerage District 

City of Whitewater 

Village of Darien 

Village of Sharon 

Village of Walworth 

Village of Fontana 

Village of 
Williams Bay 

Town of  Linn 
Sanitary District 
No. 1 

Trunk Sewer 
Plan Element 

b 

Elkhorn-Delavan-by 1983 
(abandon Elkhorn sewage 
treatment plant) 

Delavan Lake-by 1983 
Walworth County 

Institutions-by 1983 

Existing sewage treat- 
ment plant site to  new 
sewage treatment plant 
site-by 1982 

Not 
Applicable 

- 

Not 
Applicable 

Existing sewage treat- 
ment plant site to new 
sewage treatment plant 
site-by 1984 

Fontana-Waiworth- 
by 1984 (abandon 
Fontana sewage 
treatment plant) 

Williams Bay-Fontana- 
by 1984 (abandon 
Williams Bay sewage 
treatment plant) 

Williams Bay-Geneva 
Lake-by 1985 

Fontana-Geneva Lake- 
by 1984 

Secondary 
Waste 

Treatment 

BY 1983 

New plant 
by 1982 

Expansion as 
required by 
1985 

Expansion as 
required by 
1984 

New plant 
by 1984 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Sewage Treatment Plant ~ l e m e n t ~  

' 

Nitrification 

By 1983 

By 1982 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Auxiliary 

Effluent 
Aeration 

By 1983 

By 1982 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Waste Treatment 

Effluent 
Disinfection 

By 1983 

By 1982 

Expansion as 
required by 
1985 

Expansion as 
required by 
1984 

By 1984 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Land 
Application 

Not 
Applicable 

Not 
Applicable 

By 1985 

By 1984 

By 1984 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Advanced Waste Treatment 

Phosphorus 

1.0 mgll 

By 1983 

By 1985 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Removal 

0.1 mg/l 

By 1990 

By 1990 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 



Table 63 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE 
POINT SOURCE ELEMENT OF THE RECOMMENDED AREAWIDE WATER QUALITY 

MANAGEMENT PLAN FOR THE LOWER ROCK RIVER SUBREGIONAL AREA: 1976-2000a 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Facility 
Constructlon 

$ - -  
- - 
-. 
- - 
331,000 

1,490,000 
1,490,000 

- - 
42.000 
383,000 
- - 
- - 
148,000 
666,000 
666,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 

$ 5,216,000 

Whitewater 

Operatlon and 
Malntenance 

$ 120,000 
120,000 
120,000 
120,000 
120,000 
120,000 
195,000 
195,000 
195,000 
357,000 
357,000 
357,000 
357,000 
357,000 
569,000 
569,000 
569,000 
569,000 
569,000 
569,000 
569,000 
569,000 
569,000 
569,000 
569,000 

$ 9,349,000 

5 208,640 

Sewage Treatment Plant 
Plan Element 

5 373,960 

Sewage Treatment 

Walworth County 
Metropolltan Sewerage 

Fac l l~ ty  
Construction 

$ - -  
- - 
- - 
- - 
- - 
-. 
1 97,000 
880,000 
880,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
- - 

$ 1,957,000 

$ 78,280 

Faclllty 
Constructlon 

$ - - 
- - 
- - 
- - 
- - 
473,000 

2,129,000 
2.1 29,000 

- - 
-. 
- - 
- - 
189,000 
847,000 
847,000 
. - 
- - 
- - 
- - 
-. 
. . 
- - 
- - 
- . 
- - 

$ 6,614,000 

5 264,560 

Sharon 

Operatton and 
Maintenance 

. $  64,000 
64,000 
64,000 
64,000 
64,000 
64,000 
64,000 
64.000 
81,000 
81,000 
8 1.000 
81,000 
81,000 
81,000 
81,000 
81,000 
81,000 
81,000 
81.000 
81,000 
81,000 
81,000 
81,000 
81,000 
81,000 

$ 1,889,000 

$ 75,560 

Subtotal 
Sewage Treatment 

Dlstrlct 

Operatlon and 
Malntenance 

$ 185,000 
185,000 
185,000 
185,000 
185,000 
185,000 
185,000 
498,000 
498,000 
498,000 
498,000 
498,000 
498,000 
498,000 
767,000 
767,000 
767,000 
767,000 
767,000 
767,000 
767,000 
767,000 
7 67,000 
767,000 
767,000 

5 13,218,000 

5 528,720 

Plant Plan Element 

Plant Plan 

Fac~l l ty  
Constructlon 

$ - -  
- - 
- - 
- - 
331,000 

1,963,000 
4,623,000 
6,843,000 
5,481,000 
1.31 5,000 

- - 
- - 
337,000 

1,513,000 
1,513,000 

- - 
- - 
- - 
- - 
. - 
-. 
- - 
. - 
- - 
- - 

$23,919,000 

5 956,760 

Facllity 
Constructlon 

5 - - 
- - 
. - 
. - 
- - 
- - 
- - 
207,000 
932,000 
932,000 
- - 
- - 
- - 
. - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
. - 
. - 
- - 

$ 2,071,000 

$ 82,840 

Faclllty 
Constructlon 

$ - - 
- - 
- - 
- - 
. - 
- - 
807,000 

3,627,000 
3,627,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

- $  8,061,000 

Element 

Operatton and 
Malntenance 

5 554,000 
554,000 
554,000 
554,000 
554,000 
554,000 
629,000 
942,000 

1,133,000 
1,313,000 
1,313,000 
1.31 3,000 
1.31 3,000 
1.31 3,000 
1,794,000 
1,794,000 
1,794,000 
1,794,000 
1,794,000 
1,794,000 
1,794,000 
1,794,000 
1,794,000 
1,794,000 
1,794,000 

$ 32,327,000 

$ 1,293,080 

lntercommunlty Trunk 

Darlen 

Operatlon and 
Malntenanc* 

$ 67,000 
67,000 
67,000 
67,000 
67,000 
67,000 
67.000 
67,000 
67,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 
85,000 

$ 1,963,000 

5 78,520 

Walworth 

Operatlon and 
Malntenance 

$ 118.000 
1 18,000 
1 18,000 
118,000 
1 18,000 
1 18,000 
1 18,000 
1 18,000 
292,000 
292,000 
292,000 
292,000 
292,000 
292,000 
292,000 
292,000 
292,000 
292,000 
292.000 
292,000 
292,000 
292,000 
292,000 
292,000 
292,000 

$ 5,908.000 

$ 322,440 

Factllty 
Constructlon 

$ - -  
- - 
- - 
- - 
65,000 
289,000 
289,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
. - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 643,000 

$ 25,720 

Sewer Plan Element 

Walworth County 

$ 236,320 

Whltewater 

Operatlon and 
Malntenance 

$ - -  
- - 
- - 
- - 
- - 
- - 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

$ 9,500 

5 380 

Faclllty 
Construction 

$ - -  
- - 
- - 
-. 
- - 
93,000 
421,000 
421,000 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 935,000 

$ 37,400 

lnstltutions 

Operation and 
Malntenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
6,900 
6,900 
6,900 
6,900 
6,900 
6.900 
6,900 
6,900 
6,900 
6,900 
6,900 
6,900 
6,900 
6,900 
6.900 
6,900 
6,900 
6,900 

$ 124,200 

$ 4,968 



Table 63 (continued) 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1 

Annual Average 

Subtotal 
lntercommun~ty Trunk 

Sewer Plan Element 

Element 

Walworth Fontana-Lake Geneva . 

Delavan Lake 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

lntercomrnuntty Trunk Sewer Plan 

Fontana-Walworth 

Sanitary 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
144,000 
646,000 
646,000 
- - 

- 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
- - 

$ 1,436,000 

$ 57,440 

Dlstrlct 

Operatlon and 
Maintenance 

$ - -  
- - 
. - 
- - 
- - 
- - 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 
21,800 

$ 414,200 

$ 16,568 

lntercornrnunity Trunk 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Delavan 

Facility 
Constructlon 

$ - -  
- - 
- - 
. . 
-. 
353.000 

1,586,000 
1,586,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 

$ 3,525,000 

$ 141,000 

AnnualAverage 

Sewer Plan Element 

Lake 

Operationand 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 
24,000 

$ 432,000 

$ 17,280 

Williams 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
34,000 

146,000 
146,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 326,000 

$ 13,040 

Williams 

Facility 
Constructlon 

$ - -  
-. 
- - 
- - 
- - 
. - 
147,000 
661,000 
661,000 
- - 
-. 
. - 
- - 
. - 
. - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 1,469,000 

Bay-Lake Geneva 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- - 
- - 
-. 
. - 
- - 
- - 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 
14,600 

$ 233,600 

$ 9,344 

Bay-Fontana 

Operatlon and 
Malntenance 

$ - -  
- - 
- - 
. - 
. . 
. - 
- - 
-. 
20,400 
20,400 
20,400 
20,400 
20,400 
20,400 
20,400 
20,400 
20,400 
20,400 
20,400 
20.400 
20,400 
20,400 
20,400 
20,400 
20,400 

$ 346,800 

$ 58,760 

Fac~lity 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
20,000 

661,000 
661,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 

$ 1,342,000 

$ 13,872 

Operat~on and 
Maintenance 

$ - -  
- - 
-. 
-. 
. . 
. . 
22,300 
53,200 

100,900 
1 15,500 
1 15,500 
11 5,500 
11 5,500 
1 15,500 
115,500 
115,500 
115,500 
1 15,500 
115,500 
1 15,500 
1 15,500 
11 5,500 
115,500 
1 15,500 
1 15,500 

$ 2,024,400 

Operationand 
Maintenance 

--pppp- 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
- - 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 
14,200 

$ 241,400 

$ 53,680 

Fac~lity 
Construct~on 

$ - -  
- - 
- - 
. - 
- - 
- - 
1 13,000 
51 1,000 
51 1,000 
- - 
- - 
- - 
- - 
- . 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
- - 

$ 1.1 35,000 

Facll~ty Facllfty 

$ 80,976 $ 9,656 

Operatlonand 
Matntenance 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
- - 
11,700 
1 1,700 
1 1.700 
1 1,700 
11,700 
11,700 
1 1,700 
11,700 
11,700 
1 1,700 
11,700 
1 1,700 
1 1,700 
1 1,700 
11,700 
11,700 
11,700 

$ 198,900 

$ 45,400 

Construction 

$ - -  
-. 
. . 
. - 
-. 
-. 
75,000 

338,000 
338,000 
. - 
. - 
. - 
- - 
. - 
. - 
- - 
- - 
- - 
- - 
- - 
. . 
- - 
- - 
- - 
-. 

$ 751,000 

$ 30,040 $ 7,956 

$ - -  
- . 
-. 
- - 
- - 
. - 
- - 
- - 

1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 

$ 23,800 

$ 952 

Construct~on 

$ - -  
. . 
- - 
. - 
209,000 

1,381,000 
3,297,000 
4.21 2,000 
2.31 7,000 

146,000 
- - 
. - 
. - 
-. 
*. 

- - 
- - 
- - 
- - 
. - 
- - 
- - 
- - 
- - 
- - 

$ 11,562,000 

$ 462,480 



Table 63 (continued) 

a Costs are expressed in terms of August 1976 dollars (ENR 
Construction Cost lndex = 2445and Consumer Price lndex 
= 169.11. The costs include capital and operation and 
maintenance but do not include the costs of debt retire- 
ment or the effects of inflation. The costs include engineer- 
ing, legal, and administrative allowances and contingencies, 
as well as interest during construction. The costs do not 
include those associated with sludge management, which 
are discussed in a later section. 

Source: SEWRPC. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

politan Sewerage District construct a new treatment 
plant by 1983, and that by 1990 the District provide 
additional treatment units to achieve an effluent concen- 
tration of 0.1 mg/l of phosphorus; that the Village of 
Sharon complete a treatment plant expansion program 
by 1984, including arrangements for land disposal of 
sewage effluent; that the Village of Darien complete 
a treatment plant expansion program by 1985, including 
arrangements for land disposal of sewage effluent; and 
that the Village of Walworth complete construction of 
a new sewage treatment plant by 1984, including 
arrangements for land disposal of sewage effluent. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

With respect to trunk sewers, the schedule recommends 
that the City of Whitewater complete construction of 
a trunk sewer from the existing treatment plant site 
to  the new treatment plant site by 1982; that the 
Walworth County Metropolitan Sewerage District com- 
plete_ construction of the Elkhorn-Delavan trunk sewer 
by 19m,  thus permitting abandonment of the Elkhom 
sewage treatment plant, the Delavan Lake trunk sewer 
by 1983, and the Walworth County Institutions trunk 
sewer by 1983; that the Village of Walworth complete 
construction of a trunk sewer from the existing sewage 
treatment plant site to the new sewage treatment plant 
site by 1984; that the Town of Linn Sanitary District 
No.1 complete construction of the Fontana-Geneva Lake 
trunk sewer by 1984 and the Williams Bay-Geneva Lake 

Annual Average 

Trunk sewer by 1985; that the Village of Williams Bay 
complete construction of the Williams Bay-Fontana trunk 
sewer by 1984, thus permitting abandonment of the 
Williams Bay sewage treatment plant; and that the Vil- 
lage of Fontana complete construction of the Fontana- 
Walworth trunk sewer by 1984, thus permitting 
abandonment of the Fontana sewage treatment plant. 

Total 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
540,000 

3,344,000 
7,920,000 

1 1,055,000 
7,798,000 
1,461,000 

- - 
. - 
337,000 

1.51 3,000 
1.51 3,000 
. - 
- - 
- - 
. - 
- - 
- - 
- - 
. . 

- - 
- - 

$ 35,481,000 

Implementation Schedules-Concluding Remarks: The 
schedules set forth above for the point source pollution 

Operation and 
Maintenance 

$ 554,000 
554,000 
554,000 
554,000 
554,000 
554,000 
651,300 
995,200 

1,233,900 
1,428,500 
1,428,500 
1,428,500 
1,428,000 
1,428,500 
1,909,500 
1,909,500 
1,909,500 
1,909,500 
1,909,500 
1,909,500 
1,909,500 
1,909,500 
1,909,500 
1,909,500 
1,909,500 

$ 34,351,400 

$ 1,419,240 

abatement element of the plan reflect to the extent 
possible committed decisions that have been made since 
completion of the regional sanitary sewerage system plan, 
the goal set by the U. S. Congress to  achieve "fishable 
and swimmable" waters by 1983, and existing schedules 
for construction of sewerage facilities negotiated between 
the local unit of governments involved and the Wisconsin 
Department of Natural Resources. In some cases, how- 
ever, the schedules set forth herein do not precisely 
reflect previously negotiated schedules because, as 
a practical matter, the previous schedules cannot 
be met. As necessary the schedules reflect the staging 
of major construction projects where multiple year 
construction is anticipated. The schedules also reflect 
the phased implementation of advanced waste treatment 
requirements for phosphorus removal in light of the 
need to  adopt in Wisconsin an instream phosphorus 
standard, to  prepare and promulgate rules that relate 
to such a standard, and to reflect such rules in an 
orderly way in the five-year cycle of issuance of waste 
discharge permits. 

$ 1,374,056 

As noted throughout the discussion of the implemen- 
tation schedules, the plan proposes in 21 instances the 
disposal of sewage effluent on land. The costs set forth 
in the plan implementation schedules reflect an assump- 
tion that the operator of the sewage treatment facility 
will act to acquire the land needed for sewage effluent 
disposal purposes. It is possible that sewage treatment 
plant operators could choose to contract with existing 
private landowners for land disposal of sewage effluent. 
As discussed in Volume Two, Chapter IV of this report, 
however, such a course of action would probably require 
more land for effluent disposal than contemplated in 
the plan since private landowners are likely to seek 
to optimize crop production rather than to  dispose of 
sewage effluent. The question of whether or not to 
purchase land for sewage effluent disposal must be 
addressed by the designated management agencies in 
the facilities planning process. 

Private Sewage Treatment Plants 
Under the recommended water quality management plan 
for the Region, 35 of the 68 existing private sewage 
treatment facilities are proposed to be abandoned over 
'the plan design period. These 35 facilities are identified 
in Table 10 of this volume. It is recommended that the 
Wisconsin Department of Natural Resources, in adminis- 
tering the Wisconsin Pollutant Discharge Elimination 
System, schedule the abandonment of these 35 identi- 
fied private sewage treatment facilities, with the precise 
scheduling to be determined by the Department as 
public centralized sanitary sewerage systems are con- 
structed and extended. It  is further recommended that 
the Department formulate on a case-by-case basis defini- 
tive recommendations concerning the type and level of 



treatment to  be provided at  the remaining existing 
private sewage treatment facilities in the Region. In 
formulating such recommendations, it is recommended 
that the Department give careful consideration to the 
disposal of treated effluent on land and thus avoid 
discharge of sewage effluent to surface waters wherever 
possible. Should detailed studies called for by the Depart- 
ment during the plan implementation period indicate that 
land application of sewage effluent is not practical for 
a given sewage treatment facility, then it is recommended 
that the Department require the facility to be designed 
so as to provide the level of treatment needed to meet 
the recommended water use objectives and supporting 
water quality standards. 

It is recognized that the Department may receive during 
the plan implementation period requests to approve 
additional private sewage treatment facilities to serve new 
enclaves of isolated land use development. It is recom- 
mended that the Department of Natural Resources, with 
the assistance of the Southeastern Wisconsin Regional 
Planning Commission, evaluate each such proposal as it 
arises. Such evaluation should be made in Iight of the 
obiectives sought to be achieved in both the adopted 
regional land use plan and the recommended areawide 
water quality management plan. 

Miscellaneous Point Source Discharges 
It is recommended that the Wisconsin De~artment of 
Natural Resources, through the Wisconsin Pollutant 
Discharge Elimination System, establish appropriate 
effluent quality limits for all miscellaneous point source 
discharges as identified in Volume Two, Chapter IV of 
this report. In so doing, it is recommended that the 
Department require the reduction of the concentration 
of pollutants in the discharges attendant to such point 
sources to levels that are at a minimum consistent with 
the effluent characteristics recommended for public and 
private sewage treatment facilities discharging to the same 
or similar surface watercourses. It  is also recommended 
that the Department require that these point sources 
reduce discharges of such pollutants as sediment, grease, 
heavy metals, organics, and heat to levels attainable by 
the application of the "Best Available Technology" and 
"Best Conventional Control Technology." 

Clear Water Reduction 
It is recommended that all of the designated point 
source management agencies identified in Table 41 that 
currently are responsible for the construction, operation, 
and maintenance of a sanitary sewerage system evaluate 
the need to  reduce clear water infiltration and inflow into 
the local system. Where such infiltration and inflow 
anayses indicate excessive clear water in the system, 
it is further recommended that sewer system evaluation 
surveys be undertaken. Following such surveys, it is 
recommended that sewer system rehabilitation measures 
and preventative measures be instituted so that all infil- 
tration and inflow that can be costeffectively eliminated 
is eliminated. 

Two of the major sources of clear water inflow into 
sanitary sewerage systems are roof downspout and 
building foundation drain connections to  the separate 

sanitary sewerage system. These connections may be 
classified as either "legal7'--that is, connections made 
prior to the enactment of local ordinances prohibiting 
such connections-or "illegal"-that is, connections made 
after the enactment of such ordinances. Local units of 
government in the Region must generally eliminate these 
sources of clear water--whether in the form of "legal" or 
"illegal" connections-as a first step in the reduction of 
clear water flows in separate sanitary sewerage systems. 

One community's approach to the problem of eliminating 
clear water inflows from roof downspouts and building 
foundation drains is illustrated in Figure 5. By ordinance, 
the City of Oak Creek has prohibited the discharge of 
clear water into the sanitary sewerage system and further 
declares it be the public policy to eliminate all discharge 
of clear water now occurring in the sanitary sewerage 
system. The ordinance relating to  this matter, as well as 
a diagram illustrating a recommended arrangement for 
eliminating clear water discharge from foundation drains 
to the sanitary sewerage system, is shown in Figure 5. 
Under the ordinance, and in accordance with Sec- 
tion 66.22 of the Wisconsin Statutes, the City has 
the authority to  impose special assessments against 
real property for all or part of the cost of 
abating, correcting, or eliminating clear water 
connections to the sewer system. In this connection, 
it should be recognized that, with respect to  those 
problem situations created before local ordinances 
were enacted to prohibit the discharge of clear water 
to sanitary sewerage systems, there may well be a public 
responsibility to  assist financially in correcting 
such problems. Clearly, no such public responsibility 
exists for correcting such problems created by 
illegal connections. 

Waste Load Reduction 
It is recommended that all of the designated point source 
management agencies identified in Table 41 undertake 
public education efforts to encourage voluntary reduc- 
tion in water use and, accordingly, a corresponding 
reduction in waste loading. It is further recommended 
that these management agencies encourage local indus- 
tries to exmine opportunities for reduction and reuse 
of wastewaters so as to minimize discharges to public 
sanitary sewerage systems. 

Flow Metering 
It is recommended that each local government manage- 
ment agency so designated in Table 41 take steps to 
achieve complete metering of sewage flows in accor- 
dance witn the metering recommendations set forth in 
Chapter I1 of this volume. Metering equipment providing 
continuous data on rates and volumes of sewage flow 
should be provided at all sewage treatment facilities and 
pumping stations, as well as at all points of sewage flow 
relief, until such points have been eliminated. 

Elimination of Flow Relief Devices 
It is recommended that each local government manage- 
ment agency so identified in Table 41 conduct a detailed 
study of the local sanitary sewerage system, if it has not 
already done so, to identify all existing points of sewage 



Figure 5 

CLEAR WATER PROHIBITION AND ELIMINATION ORDINANCE AND RECOMMENDED ARRANGEMENT 
LISTING SITUATIONS WHERE FOUNDATION DRAINS DISCHARGE TO THE SANITARY SEWER SYSTEMS: 

FOR CORRECTING 
ClTY OF OAK CREEK 

ClTY OF Mli CREEK 

Official Notice 
ORDINANCE NO. 493 

By Ald. Martens 

An Ordinance to Prohibit the Dis- 
charge of Clear Water into the 
Sanitary Sewer System and to 
Authorize Inspection of Connec- 
tions, Providing for Notice, Hear- 
ing. Appeal, Assessment and 
Penalty. 

WHEREAS, the Department of 
Natural Resources of the s ta te  of 
Wisconsin has issued an order ,  
4B-70-5-4, directing the city of 
Oak Creek to eliminate clear water 
that reaches sanitary, main and 
intercepting sewers; this, t o  im- 
prove the capacity and effrciency 
of overtaxed sewerage treatment 
facilities, and reduce pollution, and 

WHEREAS, all  sewers installed 
in Oak Creek since 1959 havebeen 
designed a s  separate sanitary 
sewers and no sources of clear 
water have been allowed to be 
connected to the sanitary sewer 
system; however, clear water 
sources do exist in areas  where 
sewers and buildings were con- 
structed prior to the enactment of 
Ordinance No. 99 in 1959; also, 
some structures have a valving 
system to be manually operated 
by the homeowner to direct the 
flow of waste water into 
the sanitary sewers, and clear 
water into the sump system; how- 
ever, said systemsarenotproper- 
ly used by the owners. and 
clear water 1s pumped into the 
sanitary system; further, some 
property owners hare  physically 
altered sanitary sewer systems 
originally properly installed. todi- 
rect sump pump clear water dis- 
charge intothesarlitary sewer sys-  
tem, and 

WHEREAS, the public health, 
safety, and welfare requires all  
such clear water discharges into 
the sanitary sewer system to be 
eliminated. 

NOW, THEREFORE, the com- 
mon council of the city of Oak 
Creek do hereby ordainasfollows: 

Section I .  The dischargeof Clear 
water into the sanitary sewersys-  
tem i s  prohibited. 

Section 2. Thedischargeof clear 
water into the sanitary sewersys-  
tem i s  to be eliminated. 

Section 3. The inspection offl- 
c e r s  of the city of Oak Creek 
a r e  hereby authorizedanddirected 
to make such inspections a s  a r e  
necessary to determine where 
clear water conncctions, o r  c lear  
water infiltration, exists. In 
making such inspections. they a r e  
authorized and directed to obtain 
speclal inspection warrants under 
the provisions of Sections 66.122 
and 66.123 of the Wisconsin 
statutes 

Section 4. Upondeterminin~ that 
a clear water connection, o r  clear 
water infiltration exists, city in- 
spection officers a r e  authorized 
and directed to issue appropri- 
ate orders  to abate, correct,  o r  
eliminate such connection of in- 
f i l t t ~ t i o n  within a reasonabletime, 
not to exceed 90 days. This order  
shall be sent to the owner by 
certified mail, at the address 
shown on the tax ml l .  The owner 
shall have the right to appeal the 
said order  to the common council 
within 10 days from the date of 
mailing. The councll shall hold 
a public hearing on the sald 
appeal, within 10 dnys from re-  
ceipt of the appeal. The owner 
shall have the right to appear 
in person, o r  by an attorney. The 
council shall have the authority 
to affirm, modify, o r  reverse  the 
order  appealed from The owner 
shall have the right to appeal the 
council's decision by certiorari 
commenced within 10 days of the 
council order  If no such ap- 
peal i s  taken, the council's order  
shall be final, and may be im- 
plemented by mandatoryinjunction 
o r  other appropriate l e a l  means. 

Section 5. In accordance with 
the orovisions of Section 66.62 

Section 66.60 of the Wisconsin 
statutes. and shall constitute a 
lien on thepzvpetty. Payment shall 
he made a s  the  council provides 
in said resolution. The council 
may grovide for installment pay- 
ments not t o  exceed five @)years, 
with 6 percent interest on the un- 
paid balance. The uwner shall 
have the right t o  appeal the said 
special assessment in the man- 
ner  provided in Section 66.60 (12) 
within 40 davs of the publicationof 
the final resolution. - 

Section 6. City officersand con- 
t rac tors  retained by the city a r e  
authorized to enter upon property 
for the purpose of performing the 
work necessary to abate, correct,  
o r  eliminate such c lear  water con- 
nections o r  infiltration. No per- 
son shall refuse such entry, o r  
interfere with such city officer 
o r  contractor in the performance 
of such work. In addition to the 
penalties hereinprovided, any per- 
son who so refuses o r  interferes, 
shall be subject to mjunction o r  
restraining order  of a court o r  
competent jurisdiction. 

Section I. Any person, firm. 
o r  corporation violating any of the 
provisions of this ordinance, shall 
forfeit not less  than $10 nor more 
than $200 o r  in default of payment 
thereof, be imprisoned in the 
county jail for a period not 
to exceed 60 days. Each day of 
violation shall constitute a 
separate offense. 

Sestion 8. All ordinances o r  
parts of ordinances contravening 
the provisions of this ordinance 
a r e  hereby repealed. 

Section 9. This ordinance shall 
take effect and be in force from 
and after its passage and publica- 
ti,," 
L."... 

wisebnsin statutes, the councll passed and this 21st 
shall have the authority to Impose day of iqovember, 1912, 
special assessments agalnst the / s / ~ l l e n  H. windschanz, 
property for  a l l  o r  Pa* of the President, Common Council 
cost of abating, correc t ing ,or  Approved this 22nd day of 
el~minating c lear  water connec- November, 1912. 
tions o r  infiltration, including the / s / ~ l r o y  C. ~ ~ ~ ~ d ~ l ,  M~~~~ 
manual valving system described kttest: 
in the preamble hereof. Pr ior  /s/La verne C. ~ ~ t k ~ ~ ~ h ~  
to the imposition of such assess-  City Clerk 
ment, the council shall conduct a vote: 5 N~~~ 0 
public hearing, preceded by a Class 
1 notlce published in the official 
city newspaper, anda mailed notice 
to each owner at theaddressshown 
on the last tax roll. Any special 
assessment imposed shall be by 
a final resolution a s  provided in 
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flow relief and to determine the steps necessary to  
ensure the ultimate elimination of those flow relief 
points not eliminated through the construction of the 
sewerage facilities contained in the recommended point 
source pollution abatement element of the water quality 
management plan for the Region. Each individual point 
of sewage flow relief must be identified and physically 
eliminated so as to  preclude the possibility of the 
discharge of raw sewage ahead of the sewage treatment 
plant. It is recognized that in some cases this will require 
the construction of local relief sewers. 

Industrial Pretreatment 
It is recommended that those local government manage- 
ment agencies so identified in  able 41 cooperate with 
local industries in the establishment of pretreatment 
programs. Industries in the Region should review their 
wastewater discharges and take such steps as may be 
necessary to  ensure that adequate treatment is provided 
before discharge to a receiving public sanitary sewerage 
system. Pretreatment of industrial wastewater is at times 
essential to the control of heavy metals in sewage sludges, 
and thereby ensures the long-term safety of such sludges 
on agricultural lands. 

Sewage Treatment Plant Operation and Maintenance 
It is recommended that the Wisconsin Department of 
Natural Resources review its sewage treatment plant 
operators certification program and make such changes as 
may be deemed necessary in order to improve the opera- 
tion and maintenance of sewage treatment plants so as to 
achieve the operating standards needed to carry out the 
plan recommendations. It is further recommended that 
each designated point source management agency in 
Table 41 responsible for the construction, operation, and 
maintenance of a sewage treatment facility consider 
staffing and operation in accordance with the minimum 
standards set forth in Table 17 in Chapter I1 of this 
volume. Generally, municipal sewage treatment plants 
should be monitored on a 24-hour, sevenday-per-week 
basis in order to  provide continuous surveillance of the 
operation. It is further recommended that each such 
management agency provide proper laboratory and 
related facilities needed to adequately assess the treat- 
ment plant operation, and determine whether or not the 
specific recommended performance standards set forth in 
the plan and effluent limits required under the Wisconsin 
Pollutant Discharge Elimination System permits are being 
met. Finally, i t  is recommended that the Department of 
Natural Resources review its requirements for sewage 
treatment plant operational reporting to ensure that all 
the data described in Table 17 and those additional data 
that may be necessary to  determine whether or not the 
treatment level performance standards are being met 
are included in the reports submitted to  the Wisconsin 
Department of Natural Resources by individual treatment 
plant operators. 

NONPOINT SOURCE POLLUTION ABATEMENT 
PLAN ELEMENT IMPLEMENTATION 

Designation of Urban Non~oint  - 
Source Management Agencies 
The local governmental management agencies designated 

to  implement the urban nonpoint source pollution abate- 
ment subelement of the recommended areawide water 
quality management plan are identified in Table 64. 
These designations are comprised of all of the incos- 
porated units of government in the Region, together 
with selected unincorporated towns that have large 
urban populations and selected utility, sanitary, and/or 
lake protection and rehabilitation districts within unin- 
corporated towns. New agencies are proposed in some 
instances, particularly for lake areas where the creation 
of such agencies is deemed necessary to  carry out the 
plan recommendations. 

In Kenosha County, a total of 14 urban nonpoint source 
management agencies have been designated. Of this total, 
13 are existing agencies and one would be a new agency. 
The one new agency would be a sanitary, utility, or lake 
protection and rehabilitation district that would be 
created in the Town of Randall to encompass urban and 
rural development tributary t o  Benedict and Powers 
Lakes. The existing agencies designated in Kenosha 
County include Kenosha County; the Kenosha County 
Soil and Water Conservation District; the City of 
Kenosha; the Villages of Paddock Lake, Silver Lake, 
and Twin Lakes; the Towns of Pleasant Prairie and 
Somers, which are deemed to be urban in character for 
this purpose; the Town of Bristol Sewer Utility District 
No. 1 and the George Lake Protection and Rehabilitation 
District in the Town of Bristol; the Town of Salem Sewer 
Utility District Nos. I and 2; and the Lilly Lake Protec- 
tion and Rehabilitation District in the Town of Wheat- 
land. The various responsibilities assigned to each of 
these management agencies are summarized in Table 64 
and are discussed in more detail below. 

In Milwaukee County, a total of 21 urban nonpoint 
source management agencies have been designated, all of 
which currently exist. These agencies include Milwaukee 
County; the Milwaukee County Soil and Water Conserva- 
tion District; the Cities of Cudahy, Franklin, Glendale, 
Greenfield, Milwaukee, Oak Creek, St. Francis, South 
Milwaukee, Wauwatosa, and West Allis; and the Villages 
of Bayside, Brown Deer, Fox Point, Greendale, Hales 
Comers, River Hills, Shorewood, West Milwaukee, and 
Whitefish Bay. The various responsibilities assigned to 
each of these management agencies are summarized in 
Table 64 and are discussed in more detail below. 

In Ozaukee County, a total of 10 urban nonpoint source 
management agencies have been designated, all of which 
currently exist. These agencies include Ozaukee County; 
the Ozaukee County Soil and Water Conservation Dis- 
trict; the Cities of Cedarburg, Mequon, and Port Wash- 
ington; and the Villages of Belgium, Fredonia, Grafton, 
Saukville, and Thiensville. The various responsibilities 
assigned to each of these management agencies are 
summarized in Table 64 and are discussed in more 
detail below. 

This new district would also encompass a portion of the 
Town of Bloomfield in Walworth County. 



Table 64 

LOCAL GOVERNMENTAL MANAGEMENT AGENCY DESIGNATIONS AND SELECTED RESPONSIBILITIES 
FOR THE URBAN-ORIENTED NONPOINT SOURCE POLLUTION ABATEMENT ELEMENT OF THE 

RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE REGION 

Urban Nonpoint Source 
Management Agency 

KENOSHA COUNTY 

Kenosha County . . . . . . . . . . . . .  
Kenosha County Soil and Water 

Conservation District. . . . . . . . . .  
City of Kenosha . . . . . . . . . . . . .  
Village of Paddock Lake . . . . . . . .  
Village of Silver Lake . . . . . . . . . .  
Village of Twin Lakes . . . . . . . . . .  
Town of Bristol 

Utility District No. 1 . . . . . . . . .  
George Lake Protection and 

Rehabilitation D~strict . . . . . . .  
Town of Pleasant Prairie . . . . . . . .  
Town of Randall 

New Distrtct-Benedict and 
Powers ~ a k e s ~  . . . . . . . . . . . .  

Town of Salem 

Sewer Utlllty District No. 1 . . . . .  
Sewer Utllaty District No. 2 . . . . .  

Town of Somers . . . . . . . . . . . . .  
Town of Wheatland 

Lilly Lake Protection and 
Rehab~lktation District . . . . . . .  

MILWAUKEE COUNTY 

Milwaukee County. . . . . . . . . . . .  
Milwaukee County Soil and Water 

Conservation District. . . . . . . . . .  
City of Cudahv. . . . . . . . . . . . . .  

. . . . . . . . . . . . .  CIW of Franklin 
City of Glendale . . . . . . . . . . . . .  
City of Greenfield . . . . . . . . . . . .  
City of Milwaukee. . . . . . . . . . . .  
City of Oak Creek . . . . . . . . . . . .  
City of St. Francis. . . . . . . . . . . .  
City of South Milwaukee . . . . . . . .  
City of Wauwatosa. . . . . . . . . . . .  
City of West Allis . . . . . . . . . . . .  
Village of Bayride . . . . . . . . . . . .  
Village of Brown Deer. . . . . . . . . .  
Village of Fox Point. . . . . . . . . . .  
Village of Greendale. . . . . . . . . . .  
Village of Hales Corners. . . . . . . . .  
Village of River Hills. . . . . . . . . . .  
Village of Shorewood . . . . . . . . . .  
Village of West Milwaukee . . . . . . .  
Village of Whitefish Bay. . . . . . . . .  

DZAUKEE COUNTY 
Ozaukee County . . . . . . . . . . . . .  
Ozaukee County Soil and Water 

Conservation District. . . . . . . . .  : 
City of Cedarburg . . . . . . . . . . . .  
Ciw of Mequon . . . . . . . . . . . . .  
City of Port Washington. . . . . . . . .  
V~llage of Belgium . . . . . . . . . . . .  
Village of Fredonia . . . . . . . . . . .  
Village of Grafton . . . . . . . . . . . .  
Village of Saukv~lle . . . . . . . . . . .  
Village of Thiensville . . . . . . . . . .  

RACINE COUNTY 
Racine County . . . . . . . . . . . . . .  

Racine County Soil and Water 
Conre~atlon District . . . . . . . .  

City of Burlington. . . . . . . . . . . .  
City of Racine . . . . . . . . . . . . . .  
Village of Elmwood Park . . . . . . . .  
Village of North Bay. . . . . . . . . . .  
Village of Rochester. . . . . . . . . . .  
Village of Sturtevant. . . . . . . . . . .  

Undertake 
Septic 
Tank 

System 
Management 

Program 

X 

X 

X 

X 

X 

X 

Undertake 
Construction 

Erosion 
Control 
Program 

X 

X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 

Abate 
Creosote 
Pollution 
of Bottom 
Depos~ts 
in Little 

Menomonee 
Rtver 

X 

Conduct 
Educational 

and 
Informational 

Programs 

X 

X 
X 
X 
X 

X 

X 
X 

X 

X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 

Develop 
Detailed 

of 

25 
Percent 

Reduction 
~n 

Pollutant 
Runoff 

X 
X 
X 
X 

X 

X 
X 

X 

X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

Provide 
Technical 
Assistance 

X 

X 

X 

X 

and Implement 
Plan for 

Urban Land 

50 
Percent 

Reduction 
~n 

Pollutant 
Runoff 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 
X 

X 

Provide 

Fiscal 
Support 
t o  Soil 

and Water 
Conservation 

District 

X 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

.. 

. . 

. . 

X 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

.. 

. . 

X 

. . 

. . 

.. 

. . 

. . 

. . 

. . 

. . 

. . 

X 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

Application 
Practices 

75 
Percent 

Reduction 
n 

Pollutant 
Runoff 



Table 64 (continued) 

Urban Nonpoint Source 
Management Agency 

~ - - -  

RACINE COUNTY!cy?nued) 
Village of Union Grove . . . . . . . . .  
Village of Waterford. . . . . . . . . . .  
Village of Wind Point . . . . . . . . . .  
Town of Burlington 

Browns Lake Sanitary District. . . .  
New District-Bohnar Lake . . . . .  
New District-Long ~ a k e ~ .  . . . . .  

Town of Caledonla. . . . . . . . . . . .  
Town of Dover 

Eagle Lake Sewer Utility District. . 
Town of Mt. Pleasant . . . . . . . . . .  
Town of Norway 

Sanitary District No. 1 . . . . . . . .  
Town of Rochester 

Sewer Utility District NO. 1 . . . . .  
Town of Waterford 

Sanitary District No. 1 . . . . . . . .  
Town of Yorkville 

Sanitary District No. 1 . . . . . . . .  
. 

WALWORTH COUNTY 
Walworth Couny . . . . . . . . . . . . .  
Walworth County Soil and Water 

Conservation District. . . . . . . . . .  
Geneva Lake Environmental 

Watershed Agency . . . . . . . . . . .  
City of Delavan. . . . . . . . . . . . . .  
City of Eikhorn . . . . . . . . . . . . .  
City of Lake Geneva. . . . . . . . . . .  
City of Whitewater. . . . . . . . . . . . .  
Village of Darien . . . . . . . . . . . . .  
Village of East Troy . . . . . . . . . . .  
Village of Fontana . . . . . . . . . . . .  
Village of Genoa City . . . . . . . . . .  
Village of Sharon. . . . . . . . . . . . .  
Village of Walworth . . . . . . . . . . .  
Village of Williams Bay . . . . . . . . .  
Town of Bloomfield 

New District-Pelt Lake . . . . . . .  
Town of Delavan 

Delavan Lake Sanitary ilistrictc. . .  
Town of East Troy 

Sanitary District No. 1 . . . . . . . .  
Sanitary District No. 2 . . . . . . . .  

Town of Geneva 
New District-Lake Como . . . . . .  

Town of La Grange 
New District-Pleasant, Green. 

Middle, and Mill Lakes . . . . . . .  
Town of Linn 

Sanitary District No. 1 . . . . . . . .  
Town of Richmond 

New District-Lake Loraine . . . . .  
New District-Turtle Lake . . . . . .  

Town of Spring Pralrie 
Honey Lake Protection and 

Rehabilitation District . . . . . . .  
Town of Sugar Creek 

New District-North Lake . . . . . .  
New District-Silver Lake . . . . . .  

New District-Booth Lake. . . . . .  

Conrervation District. . . . . . . . . .  
City of Hartford . . . . . . . . . . . . .  
City of West Bend . . . . . . . . . . . .  
Village of Germantown . . . . . . . . .  
Village of Jackson . . . . . . . . . . . .  
Village of Kewaskum . . . . . . . . . .  
Village of Newburg . . . . . . . . . . .  
Village of Slinger. . . . . . . . . . . . .  
Town of Addison 

Allenton Sanitary District . . . . . .  

Undertake 
Septic 
Tank 

System 
Management 

Program 
. 

Undertake 
Construction 

Erosion 
Control 
Program 

. 

X 
X 
X 

Provide 
Fiscal 

Support 
to Soil 

and Water 
Conservation 

District 

X 
. . 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
~ 

Conduct 
Educational 

and 
Informational 

Programs 

X 
X 
X 

X 
X 
X 
X 

X 
X 

X 

X 

X 

X 
.- 

Provide 
Technical 
Assistance 

-- 

Abate 
Creosote 
Pollution 
of Bonom 
Deposits 
in Little 

Menornonee 
River 

... 

Develop and Implement 
Detailed Plan for Application 

of 

25 
Percent 

Reduction 
~n 

Pollutant 
Runoff 

X 
X 
X 

X 
X 
X 
X 

X 
X 

,x 

X 

X 

X 

Urban Land 

50 
Percent 

Reduction 
~n 

Pollutant 
Runoff 

X 

X 
X 

X 

X 

X 
- 

Practices 

75 
Percent 

Reduction 
~n 

Pollutant 
Runoff 

. 



Table 64 (continued! 

Urban Nonpoint  Source 
Management Agency 

WASHINGTON COUNTY Icont~nued) 

Town o f  Farmingtan 
. . . . .  New Distr~ct-Greerl Lake 
. . . . .  New Dlstrtct-Lake Twelve 

Town o f  Hartford 
. . . . . .  New Dtstrlct-Pike Lake 

Town o f  Rlchfield 
. . . . .  New Dirtrlct-Bark Lake. 
. . . . . .  New Dlstrlct-Freiss Lake 

. . . . . . .  New O~strlct-Lake Five 
Town o f  Trenton 

. . .  Wallace Lake San~tary Distrbct. 
Town o f  West Bend 

Big Cedar Lake Sanitary D is t r~c t  . . 
Little Cedar Lake 

Sanltary District. . . . . . . . . . .  
Sliver Lake San~tary D~stract . . . . .  

WAUKESHA COUNTY 
Waukesha County . . . . . . . . . . .  
Waukesha County Board o f  Health . . 
Waukerha County So11 and Water 

Conservation Oisrrlct. . . . . . . . . .  
Clty of B raok f~e ld  . . . . . . . . . .  
Clty of Delafield . . . . . . . . . . .  
City of Muskego . . . . . . . . . . . .  
Ci ty o f  New Berlin. . . . . . . . . . .  
Ci ty o f  Oconomowoc . . . . . . . . .  
City of  Waukesha . . . . . . . . . . .  
Village of Big Bend . . . . . . . . . . .  
Village o f  Butler . . . . . . . . . . . . .  
Vlllage o f  Chenequa . . . . . . . . . .  
Village of Dourman . . . . . . . . . . .  
Village o f  Eagle. . . . . . . . . . . .  
Village o f  E lm Grove . . . . . . . . .  
Village o f  Hartland. . . . . . . . . . . .  
Village o f  Lac La Belle . . . . . . . . .  
V~l lage o f  Lannon . . . . . . . . . . .  
V~l lage o f  Menornonee Falls . . . . . .  
V~llage o f  Merton . . .  ; . . . . . . . .  
Village o f  Mukwonago. . . . . . . . . .  
Village o f  Nashotah . . . . . . . . . . .  
Village o f  Nor th  Prairie . . . . . . . . .  
V~l lage o f  Oconornowoc Lake . . . . .  
Vlllage o f  Pewaukee . . . . . . . . . .  
Village o f  Surrex.  . . . . . . . . .  
Village o f  Wales . . . . . . . . . . .  
Town o f  Brookfield . . . . . . . . . .  
Town o f  Delafield . . . . . . . . . . .  
Town o f  Eagle 

Eagle Spring Lake 
Sanatary Dlstr lct .  . . . . . . . . . .  

Town o f  Genesee. . . . . . . . . . . .  
Town o f  Lisbon . . . . . . . . . . . . .  
Town o f  Merton 

New Dlstrlct-North Lake . . . . .  
New Dlstrlct-Beaver Lake . . . .  
New Dlstrlct-Lake Keerur. . . . . .  

Town o f  Mukwonaga 
Phantom Lake Protection and 

Rehabilitation Dlstrict . . . . . . .  
New D~strict-Spring Lake. . . . .  

Town o f  Oconomowoc 
New D~str lct-Lac La Belle. . . . . .  
New Distract-Moore Lake. . . . . .  
Okauchee Lake Protectlo" and 

Rehabilitation O is t r~c t  . . . . . . .  
Arhippun Lake Protection and 

Rehabllltation Distrlct . . . . . . .  
Town o f  Ottawa 

Pretty Lake Protection and 
Rehabilitation D~str tct  . . . . . . .  

School Section Lake Protection 
and Rehabilttatlon District. . . .  

Town of Pewau kee. . . . . . . . . . .  
Town o f  Summft. . . . . . . . . . . .  
Town o f  Vernon . . . . . . . . . . . .  
Town of Waukerha. . . . . . . . . . . .  

Undertake 
Septlc 
Tank 

System 
Management 

Program 

X 

Conduct 
Educational 

and I Provtde 
Informational Technical 

Programs Assistance 

a This new Distr ict  would also serve a por t ion  o f  Walworth County. 

This new Distr ict  would also serve a por t ion  o f  the Town o f  Rochester. 

The Delavan Lake Sanitary Distrtct also servesparr of the Town o f  Walworth. 

Source: SEWRPC. 
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In Racine County, a total of 21 urban nonpoint source 
management agencies have been designated. Of this total, 
1 9  are existing agencies and two would be new agencies. 
The two new agencies would be sanitary, utility, or 
lake protection and rehabilitation districts that would 
be created to  encompass urban and rural development 
tributary to  Bohners Lake and Long Lake, both in the 
Town of Burlington. The existing agencies designated 
in Racine County include Racine County; the Racine 
County Soil and Water Conservation District; the Cities 
of Burlington and Racine; the Villages of Elmwood Park, 
North Bay, Rochester, Sturtevant, Union Grove, Water- 
ford, and Wind Point; the Towns of Caledonia and 
Mt. Pleasant, which are deemed to be urban in character 
for this purpose; the Browns Lake Sanitary District 
in the Town of Burlington; the Eagle Lake Sewer 
Utility District in the Town of Dover; the Town 
of Norway Sanitary District No. 1; the Town of 
Rochester Sewer Utility District No. 1; the Town of 
Waterford Sanitary District No. 1;  and the Town of 
Yorkville Sanitary District No. 1 .  The various respon- 
sibilities assigned to each of these management agencies 
are summarized in Table 64 and are discussed in more 
detail below. 

In Walworth County, a total of 29 urban nonpoint source 
management agencies have been designated. Of this total, 
1 9  are existing agencies and 10  would be new agencies. 
The 10 new agencies would be sanitary, utility, or lake 
protection and rehabilitation districts that would be 
created in the Town of Bloomfield to encompass urban 
and rural development tributary to  Pel1 Lake; in the 
Town of Geneva to encompass urban and rural develop- 
ment tributary to  Lake Como; in the Town of La Grange 
to  encompass urban and rural development tributary to  
Pleasant, Green, Middle, and Mill Lakes; in the Town 
of Richmond to  encompass urban and rural development 
tributary to  Lake Loraine and to Turtle Lake; in the 
Town of Sugar Creek t o  encompass urban and rural 
development tributary to  North Lake, t o  Silver Lake, and 
to Wandewega Lake; in the Town of Troy to  encompass 
urban and rural development tributary to  Booth Lake; 
and in the Town of Whitewater to encompass urban and 
rural development tributary t o  Whitewater and Rice 
Lakes. The existing agencies designated in Walworth 
County include Walworth County; the Walworth County 
Soil and Water Conservation District; the Geneva Lake 
Environmental Watershed Agency; the Cities of Delavan, 
Elkhorn, Lake Geneva, and Whitewater; the Villages 
of Darien, East Troy, Fontana, Genoa City, Sharon, 
Walworth, and Williams Bay; the Delavan Lake Sanitary 
District in the Towns of Delavan and Walworth; the 
Town of East Troy Sanitary Districts Nos. 1 and 2; the 
Town of Linn Sanitary District No. 1;  and the Honey 
Lake Protection and Rehabilitation District in the Town 
of Spring Prairie. The various responsibilities assigned 
to each of these management agencies are summarized 
in Table 64 and are discussed in more detail below. 

In Washington County, a total of 21 urban nonpoint 
source management agencies have been designated. Of 
this total, 14  are existing agencies and seven would be 
new agencies. The seven new agencies would be sanitary, 

utility, or lake protection and rehabilitation districts that 
would be created in the Town of Erin to  encompass 
urban and rural development tributary to Druid Lake; 
in the Town of Farmington to  encompass urban and 
rural development tributary to  Green Lake and to  Lake 
Twelve; in the Town of Hartford to  encompass urban 
and rural development tributary to Pike Lake; and in 
the Town of Richfield to encompass urban and rural 
development tributary to  Bark Lake, to  Freiss Lake, 
and to Lake Five. The existing agencies designated in 
Washington County include Washington County; the 
Washington County Soil and Water Conservation District; 
the Cities of Hartford and West Bend; the Villages of 
Germantown, Jackson, Kewaskum, Newburg, and Slinger; 
the Allenton Sanitary District in the Town of Addison; 
the Wallace Lake Sanitary District in the Town of 
Trenton; and the Big Cedar Lake, Little Cedar Lake, and 
Silver Lake Sanitary Districts in the Town of West Bend. 
The various responsibilities assigned to  each of these 
management agencies are summarized in Table 64 and 
are discussed in more detail below. 

In Waukesha County, a total of 47 urban nonpoint source 
management agencies have been designated. Of this total, 
41 are existing agencies and six would be new agencies. 
The six new agencies would be sanitary, utility, or lake 
protection and rehabilitation districts that would be 
created in the Town of Merton to encompass urban and 
rural development tributary to North Lake, to Beaver 
Lake, and to Lake Keesus; in the Town of Mukwonago 
to encompass urban and rural development tributary 
to Spring Lake; and in the Town of Oconomowoc to 
encompass urban and rural development tributary to  Lac 
La Belle and t o  Moose Lake. The existing agencies 
designated in Waukesha County include Waukesha 
County; the Waukesha County Board of Health; the 
Waukesha County Soil and Water Conservation District; 
the Cities of Brookfield, Delafield, Muskego, New Berlin, 
Oconomowoc, and Waukesha; the Villages of Big Bend, 
Butler, Chenequa, Dousman, Eagle, Elm Grove, Hartland, 
Lac La Belle, Lannon, Menomonee Falls, Merton, Muk- 
wonago, Nashotah, North Prairie, Oconomowoc Lake, 
Pewaukee, Sussex, and Wales; the Towns of Brookfield, 
Delafield, Genesee, Lisbon, Pewaukee, Summit, Vernon, 
and Waukesha, which are deemed to be urban in char- 
acter for this purpose; the Eagle Spring Lake Sanitary 
District in the Town of Eagle; the Phantom Lake Pro- 
tection and Rehabilitation District in the Town of 
Mukwonago; the Okauchee Lake Protection and Rehabili- 
tation District and the Ashippun Lake Protection and 
Rehabilitation District in the Town of Oconomowoc; and 
the Pretty Lake Protection and Rehabilitation District 
and the School Section Lake Protection and Rehabili- 
tation District in the Town of Ottawa. The various 
responsibilities assigned to  each of these management 
agencies are summarized in Table 64 and are discussed 
in more detail below. 

For the Region as a whole, then, a total of 163 manage- 
ment agencies have been designated for urban nonpoint 
source pollution abatement purposes. Of this total, all 
but 26 agencies currently exist. The 26 new agencies 
would be sanitary, utility, and/or lake protection and 



rehabilitation districts created to  provide an institu- 
tional framework for the development and implementa- 
tion of detailed local plans for the application of urban 
nonpoint source pollution abatement practices. Of the 
163 designated urban nonpoint source pollution abate- 
ment management agencies, a total of 98 have been 
previously designated for point source pollution abate- 
ment purposes. 

Septic Tank System Management Program 
The urban nonpoint source pollution abatement element 
of the recommended plan proposes the establishment 
within each county in the Region of a septic tank 
system management program. The basic objective of 
such a program would be to ensure the proper installa- 
tion, operation, and maintenance of existing septic 
tank and other onsite waste disposal systems, and of 
any new such systems that may be required to serve 
existing urban development in those portions of the 
Region where centralized sanitary sewer service is not 
recommended to be provided, as well as in such new 
rural development as is recommended to be developed 
in the regional land use plan. 

A total of 10 urban nonpoint source pollution abate- 
ment management agencies would have responsibility 
for undertaking septic tank system management pro- 
grams. These 10 agencies consist of Kenosha County, 
the Cities of Franklin and Oak Creek in Milwaukee 
County, Ozaukee County, the City of Mequon in Ozaukee 
County, Racine County, Walworth County, Washington 
County, the Village of Germantown in Washington 
County, and the Waukesha County Board of Health. 

A septic tank system management program should consist 
of at least the following actions: 

1. The adoption of an ordinance governing the 
installation, operation, and maintenance of onsite 
sewage disposal systems, including septic tanks, 
holding tanks, and "mound" systems or other 
systems approved by the Wisconsin Department 
of Health and Social Services. 

2. The establishment of a regular program of 
inspection of onsite sewage disposal systems. 
Such a program would include the visual inspec- 
tion by trained individuals in the field of each 
onsite sewage disposal system. The purpose of 
the inspection would be to identify any mal- 
functioning sewage disposal systems. Such an 
inspection program could extend to the testing 
of individual systems through the injection of 
dye, particularly in those cases where onsite 
systems are suspected of discharging directly 
to inlake lakes. It is envisioned that each 
system would be inspected once every five 
years, and that each management agency would 
thereby inspect one-fifth of all such systems 
annually. The inspection program would result, 
as necessary, in the issuance of orders to 
abate improper practices and take appropriate 
corrective measures. 

3. The conduct of an educational program whereby 
homeowners would be advised of the rules and 
regulations governing onsite sewage disposal 
systems and be encouraged to undertake preven- 
tive maintenance measures. 

4. The conduct where necessary of detailed facilities 
planning studies where it has been determined 
that conventional septic tank systems cannot 
properly serve isolated enclaves of urban 
development. Such detailed studies should 
explore alternatives to the use of the existing 
septic tank systems, including mound systems, 
holding tanks, and community systems involving 
low-pressure sewers and common drain fields, 
and should consider the installation of conven- 
tional sanitary sewerage systems to resolve 
the problems. 

It is recommended that Kenosha County undertake such 
a septic tank system management program. At the 
present time, Kenosha County regulates the installation 
of septic tanks only in floodland and shoreland areas. The 
Floodland and Shoreland Sanitary Ordinance should be 
replaced by a new ordinance that would apply through- 
out the unincorporated areas of the County and that 
would fully regulate the installation, operation, and 
maintenance of onsite sewage disposal systems. This 
would require the appointment of a full-time county 
sanitarian and such additional staff as may be required. 

In Milwaukee County, only the Cities of Franklin and 
Oak Creek would, under the plan recommendations, have 
any significant number of onsite sewage disposal systems. 
It is accordingly recommended that these two cities 
review their current plumbing and sanitary regulations 
and amend such regulations as may be necessary to  
effectively carry out a septic tank system manage- 
ment program. 

In Ozaukee, Walworth, and Washington Counties, there 
are currently in effect county sanitary ordinances that 
apply to  all of the unincorporated areas of each county. 
It is recommended that these three counties review 
the existing ordinances and update and modify such 
ordinances as may be necessary to carry out the 
recommended septic tank system management program. 
Additional steps should be taken as necessary to  ensure 
that all aspects of the management program outlined 
above are undertaken. It is further recommended with 
respect to  Washington County that the Village of 
Germantown continue its cooperative effort with the 
County to  administer the Washington County Sanitary 
Ordinance within the Village. 

It is recommended that Racine County prepare and adopt 
a sanitary ordinance regulating onsite sewage disposal 
systems throughout the unincorporated areas of that 
County. It is further recommended that the County 
establish the position of county sanitarian and direct 
the sanitarian to  establish a new program of septic 
tank system management in the manner described above. 



In Waukesha County, the County Board of Health cur- 
rently regulates onsite sewage disposal systems through 
a countywide ordinance that is applicable within the 
incorporated, as well as the unincorporated, areas of 
the County. It is recommended that this ordinance be 
reviewed and revised as necessary to effectively carry 
out a management program as defined above. 

Construction Erosion Control Program 
The urban nonpoint source pollution abatement element 
of the recommended plan calls for undertaking at all 
levels of government steps t o  ensure the reduction 
of water pollution from erosion from land under con- 
struction, particularly including land being converted 
from rural to  urban use and land lain bare for transpor- 
tation facility construction. 

It is recommended that those local government manage- 
ment agencies so designated in Table 64 establish 
a formal construction erosion control program. These 
agencies include all seven of the counties in the Region 
plus all of the incorporated municipalities. Each county 
should review its transportation facility construction 
program to ensure that the standard set of contracts 
and specifications for transportation facility construction 
includes appropriate requirements to ensure minimization 
of erosion during the period of construction. It is 
further recommended that the Wisconsin Department of 
Transportation and the U. S. Department of Transporta- 
tion, Federal Highway Administration and Federal Urban 
Mass Transportation Administration, review any rules and 
guidelines established with respect to state and federally 
aided transportation facility construction to  ensure 
that any contracts let in connection with aided projects 
contain appropriate provisions for erosion control. 

It is further recommended that all counties in coopera- 
tion with the towns in the Region, except Milwaukee 
County, and all cities and villages review their subdivi- 
sion regulations, zoning ordinances, and building codes, 
and revise such regulations, ordinances, and codes as 
appropriate to incorporate construction erosion control 
provisions. Model provisions relating to erosion control 
and designed to be incorporated into land subdivision 
regulations, zoning ordinances, and building codes are 
set forth in a series of appendices to SEWRPC Planning 
Guide No. 6, Soils Development Guide. In this respect, 
Ozaukee and Waukesha Counties should act to  expand 
the jurisdiction of their respective subdivision control 
ordinances to the unincorporated areas of the Counties, 
rather than to the shoreland and floodland areas alone. 

Develop and Implement Detailed Plan for 
A~viication of Urban Land Practices * * 

The urban nonpoint source pollution abatement element 
of the recommended plan was prepared at the systems 
level of planning and, as noted in Chapter I1 of this 
volume, is specifically intended to serve as a point of 
departure for more detailed local planning. The design 
of urban nonpoint source pollution abatement practices 
should be a highly localized, detailed, and individualized 
effort requiring, as it does, highly specific knowledge of 
the physical, managerial, social, and fiscal considerations 

that affect the local public officials and landowners 
concerned. Accordingly, it is recommended that each 
city and village and each sanitary, utility, or lake protec- 
tion and rehabilitation district identified in Table 64 
undertake the preparation of a detailed plan for the 
application of urban land practices. Table 64 identifies 
those instances where such detailed planning should 
result in the application of minimum urban land practices 
designed to achieve up to  a 25 percent reduction in 
pollutant runoff, and of additional urban land practices 
designed to achieve an approximate 50 percent reduction 
in pollutant runoff. 

Following the preparation of such detailed local facili- 
ties plans for the abatement of nonpoint source pollution 
in urban areas, it is recommended that the management 
agencies concerned take appropriate steps to  implement 
the detailed plan. This could include the establishment 
of public educational programs, enactment of ordinances 
for litter and &pet waste control, and modification of 
municipal housekeeping practices dealing with street 
sweeping, leaf collection, and catch basin cleaning. It is 
further recommended that the cities, villages, and special 
districts concerned seek technical' assistance in the 
preparation and implementation of the detailed plans 
from the appropriate county soil and water conservation 
district, and further seek assistance in the form of public 
educational and information programs from the appro- 
priate county office of the University of Wisconsin- 
Extension Service. 

In order to  provide a framework for undertaking the 
detailed planning and implementation activities necessary 
to abate nonpoint source pollution in urban areas, it 
is recommended that the Wisconsin Department of 
Natural Resources seek statutory authority as may be 
required to expand the Wisconsin Pollutant Discharge 
Elimination System to include the elimination of pollu- 
tants from nonpoint, or diffuse, sources of pollution. 
It is envisioned in this respect that the legislation would 
authorize the Department to establish a general permit 
program for the discharge of diffuse surface water from 
storm sewers, conduits, and open drainage channels. 
Under such a proposed system, each of the designated 
management agencies would be required t o  obtain 
a general discharge permit from the Department for 
discharge of diffuse surface waters. The permit would 
require the management agency to undertake the detailed 
local facilities planning necessary to  identify the practices 
that would result in the required level of pollutant 
runoff control. Upon preparation and approval of the 
detailed facilities plan by the Commission as the area- 
wide water quality management planning agency and 
the Department as the state water regulatory agency, 
the permit would specify the practices to be undertaken 
by the management agency. The establishment of such 
a general discharge permit program would have to  
be accompanied by penalties for failure to  apply for 
a permit and to comply with the terms of the permit. 
The recently enacted state nonpoint source water pollu- 
tion abatement grant program should be useful in aiding 
local designated management agencies in the planning 
and implementation of detailed urban nonpoint source 
pollution abatement measures. 



Abatement of Creosote Pollution of Bottom 
Deposits in the Little Menomonee River 
It  is recommended that Milwaukee County through the 
Milwaukee County Park Commission assume respon- 
sibility for the abatement of pollution from the creosote 
contamination of bottom deposits in the Little Meno- 
monee River. As set forth in more detail in the adopted 
Menomonee River watershed plan, this will involve 
constructing nearly 3.5 miles of new stream channel 
adjacent and parallel to the existing channel of the Little 
Menomonee River in the City of Milwaukee, and covering 
the existing channel bottom with up to four feet of clean 
fill materials. 

Designation of Rural Nonpoint 
Source Management Agencies 
The local governmental management agencies designated 
to  implement the rural nonpoint source pollution ibate- 
ment element of the recommended areawide water 
quality management plan are identified in Table 65. 

These designations are comprised of each of the seven 
counties in the Region, each of the seven county soil and 
water conservation districts in the Region, and selected 
utility, sanitary, and/or lake protection and rehabilitation 
districts within unincorporated towns. The only new 
agencies proposed are those which have previously 
been proposed for urban nonpoint source pollution 
abatement purposes in lake drainage areas. 

In Kenosha County, a total of seven rural nonpoint 
source management agencies have been designated. Of 
this total, six are existing agencies and one would be 
a new agency. The one new agency would be a sanitary, 
utility, or lake protection and rehabilitation district 
that would be created in the Town of Randall to encom- 
pass urban and rural development tributary to  Benedict 
and Powers Lakes. The existing agencies designated in 
Kenosha County include Kenosha County; the Kenosha 
County Soil and Water Conservation District; the George 
Lake Protection and Rehabilitation District in the Town 
of Bristol; the Town of Salem Sewer Utility District 
Nos. 1 and 2; and the Lilly Lake Protection and Rehabili- 
tation District in the Town of Wheatland. The various 
responsibilities assigned to each of these management 
agencies are summarized in Table 65 and are discussed 
in more detail below. 

In Milwaukee County, a total of two rural nonpoint 
source management agencies have been designated, both 
of which currently exist. These agencies are Milwaukee 
County and the Milwaukee County Soil and Water Con- 
servation District. The various responsibilities assigned 
to  these two management agencies are summarized in 
Table 65 and are discussed in more detail below. 

In Ozaukee County, a total of two rural nonpoint source 
management agencies have been designated, both of 
which currently exist. These agencies are Ozaukee County 
and the Ozaukee County Soil and Water Conservation 
District. The various responsibilities assigned to these 
two management agencies are summarized in Table 65 
and are discussed in more detail below. 

In Racine County, a total of eight rural nonpoint source 
management agencies have been designated. Of this total, 
six are existing agencies and two would be new agencies. 
The two new agencies would be sanitary, utility, or lake 
protection and rehabilitation districts that would 
be created to encompass urban and rural development 
tributary to  Bohners Lake and Long Lake, both in 
the Town of Burlington. The existing agencies designated 
in Racine County include Racine County; the Racine 
County Soil and Water Conservation District; the Browns 
Lake Sanitary District in the Town of Burlington; the 
Eagle Lake Sewer Utility District in the Town of Dover; 
the Town of Norway Sanitary District No. 1; and the 
Town of Waterford Sanitary District No. 1. 

In Walworth County, a total of 1 8  rural nonpoint source 
management agencies have been designated. Of this total, 
eight are existing agencies and 10  would be new agencies. 
The 10 new agencies would be sanitary, utility, or lake 
protection and rehabilitation districts that would be 
created in the Town of Bloomfield to encompass urban 
and rural development tributary to  Pel1 Lake; in the 
Town of Geneva to encompass urban and rural develop- 
ment tributary to Lake Como; in the Town of La Grange 
to encompass urban and rural development tributary to 
Pleasant, Green, Middle, and Mill Lakes; in the Town of 
Richmond to  encompass urban and rural development 
tributary to Lake Loraine and to  Turtle Lake; in the 
Town of Sugar Creek t o  encompass urban and rural devel- 
opment tributary to North Lake, to  Silver Lake, and 
to Wandawega Lake; in the Town of Troy to  encompass 
urban and rural development tributary to  Booth Lake; 
and in the Town of Whitewater to encompass urban and 
rural development tributary t o  Rice and Whitewater 
Lakes. The existing agencies designated in Walworth 
County include Walworth County; the Walworth County 
Soil and Water Conservation District; the Geneva Lake 
Environmental Watershed Agency; the Delavan Lake 
Sanitary District in the Town of Delavan; the Town of 
East Troy Sanitary Districts Nos. 1 and 2; the Town 
of Linn Sanitary District No. 1; and the Honey Lake 
Protection and Rehabilitation District in the Town of 
Spring Prairie. The various responsibilities assigned 
to  each of these management agencies are summarized 
in Table 65 and are discussed in more detail below. 

In Washington County, a total of 13 rural nonpoint 
source management agencies have been designated. Of 
this total, six are existing agencies and seven would be 
new agencies. These seven new agencies would be sani- 
tary, utility, or lake protection and rehabilitation districts 
that would be created in the Town of Erin to  encompass 
urban and rural development tributary to Druid Lake; 
in the Town of Farmington to encompass urban and 
rural deveIopment tributary to Green Lake and to Lake 
Twelve; in the Town of Hartford to  encompass urban 
and rural development tributary to Pike Lake; and in 
the Town of Richfield to encompass urban and rural 
development tributary to  Bark Lake, to  Freiss Lake, 
and to Lake Five. The existing agencies designated in 
Washington County include Washington County; the 
Washington County Soil and Water Conservation District; 
the Wallace Lake Sanitary District in the Town of 



Table 65 

LOCAL GOVERNMENT MANAGEMENT AGENCY DESIGNATIONS AND SELECTED RESPONSIBILITIES 
FOR THE RURAL-ORIENTED NONPOINT SOURCE POLLUTION ABATEMENT ELEMENT OF THE 

RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE REGION 
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KENOSHA COUNTY 
Kenosha County . . . . . . . . . . . . . .  
Kenosha County Soil and Water 

Conservation District. . . . . . . . . . .  
Town of Bristol 

George Lake Protection and 
Rehabilitation District . . . . . . . .  

Town o f  Randall 
New District-Benedict and 

Powers ~ a k e s ~ .  . . . . . . . . . . . .  
Town of Salem 

Sewer Ut i l i ty  District No. 1 . . . . . .  
Sewer Ut i l i ty  District No. 2 . . . . . .  

Town o f  Wheatland 
Li l ly  Lake Protection and 

Rehabilitation District . . . . . . . .  

MILWAUKEE COUNTY 
Milwaukee County. . . . . . . . . . . . .  
Milwaukee County Soil and Water 

conservation District. . . . . . . . . . .  

OZAUKEE COUNTY 
Ozaukee County . . . . . . . . . . . . . .  
Ozaukee County Soil and Water 

Conservation District. . . . . . . . . . .  

RACINE COUNTY 
Racine County.  . . . . . . . . . . . . . .  
Racine County Soil and Water 

Conservation District. . . . . . . . . . .  
Town of Burlington 

Browns Lake Sanitary District. . . . .  
New District-Bohner Lake . . . . . .  
New District-Long ~ a k e ~ .  . . . . . .  

Town of Dover 
Eagle Lake Sewer Ut i l i ty  District . . .  

Town of Norway 
Sanitary District No. 1 . . . . . . . . .  

Town of Waterford 
Sanitary District No. 1 . . . . . . . . .  

WALWORTH COUNTY 
Walworth County . . . . . . . . . . . . .  
Walworth County Soil and Water 

Conservation District. . . . . . . . . . .  
Geneva Lake Environmental 

Watershed Agency . . . . . . . . . . . .  
Town of Bloomfield 

New District-Pell Lake . . . . . . . .  
Town of Delavan 

Delavan Lake Sanitary ~ i s t r i c t ~ .  . . .  
Town of East Troy 

Sanitary District No. 1 . . . . . . . . .  
Sanitary District No. 2 . . . . . . . . .  

Town of Geneva 
New District-Lake Como . . . . . . .  

Town of La Grange 
New District-Pleasant, Green, 

Middle, and Mi l l  Lakes . . . . . . . .  
Town o f  Linn 

Sanitary District No. 1 . . . . . . . . .  
Town of Richmond 

New District-Lake Loraine . . . . . .  
New District-Turtle Lake . . . . . . .  
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Table 65 (continued) 
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50 Percent 
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WALWORTH COUNTY (continued) 
Town of Spring Prairie 

Honey Lake Protection and 
. . . . . . . .  Rehabilitation District 

Town of Sugar Creek 
. . . . . . .  New District-North Lake 
. . . . . . .  New District-Silver Lake 

. . .  New District-Wandawega Lake. 
Town of Troy 

. . . . . . .  New District-Booth Lake 
Town of Whitewater 

New District-Rice and 
. . . . . . . . . . .  Whitewater Lakes 

75 Percent 
Reduction 

in 
Pollutant 
Runoff 

WASHINGTON COUNTY 
Washington County . . . . . . . . . . . .  
Washington County Soil and Water 

Conservation District. . . . . . . . . . .  
Town of Erin 

New District-Druid Lake . . . . . . .  
Town of Farmington 

New District-Green Lake . . . . . . .  
New District-Lake Twelve . . . . . .  

Town of Hartford 
New District-Pike Lake . . . . . . . .  

Town of Richfield 
New District-Bark Lake. . . . . . . .  
New District-Freiss Lake . . . . . . .  
New District-Lake Five . . . . . . . .  

Town of Trenton 
Wallace Lake Sanitary District. . . . .  

Town of West Bend 
Big Cedar Lake Sanitary District . . .  
Little Cedar Lake Sanitary District. . 
Silver Lake Sanitary District. . . . . .  

WAUKESHA COUNTY 
Waukesha County . . . . . . . . . . . . .  
Waukesha County Soil and Water 

Conservation District. . . . . . . . . . .  
Town of Eagle 

Eagle Spring Lake Sanitary District. . 
Town of Merton 

New District-North Lake . . . . . . .  
New District-Beaver Lake. . . . . . .  
New District-Lake Keesus. . . . . . .  

Town of Mukwonago 
Phantom Lake Protection and 
Rehabilitation District . . . . . . . .  

New District-Spring Lake. . . . . . .  
Town of Oconomowoc 

New District-Lac La Belle. . . . . . .  
New District-Moose Lake. . . . . . .  
Okauchee Lake Protection and 

Rehabilitation District . . . . . . . .  
Ashippun Lake Protection and 

Rehabilitation District . . . . . . . .  
Town of Ottawa 

Pretty Lake Protection and 
Rehabilitation District . . . . . . . .  

School Section Lake Protection 
and Rehabilitation District. . . . . .  

a This new District would also serve a portion of Walworth County. 

bThls new District would also serve aportion o f  the Town o f  Rochester. 

The Delavan Lake Sanitary District also servespart of  the Town o f  Walworth. 

Source: SEWRPC. 



Trenton; and the Big Cedar Lake, Little Cedar Lake, and 
Silver Lake Sanitary Districts in the Town of West Bend. 
The various responsibilities assigned to  each of these 
management agencies are summarized in Table 65 and 
are discussed in more detail below. 

In Waukesha County, a total of 14 rural nonpoint source 
management agencies have been designated. Of this total, 
eight are existing agencies and six would be new agencies. 
The six new agencies would be sanitary, utility, or lake 
protection and rehabilitation districts that would be 
created in the Town of Merton to encompass urban and 
rural development tributary to North Lake, to Beaver 
Lake, and to Lake Keesus; in the Town of Mukwonago 
to encompass urban and rural development tributary 
to Spring Lake; and in the Town of Oconomowoc to  
encompass urban and rural development tributary to  
Lac La Belle and to  Moose Lake. The existing agencies 
designated in Waukesha County include Waukesha 
County; the Waukesha County Soil and Water Conser- 
vation District; the Eagle Spring Lake Sanitary District 
in the Town of Eagle; the Phantom Lake Protection and 
Rehabilitation District in the Town of Mukwonago; the 
Okauchee Lake Protection and Rehabilitation District 
and the Ashippun Lake Protection and Rehabilitation 
District in the Town of Oconomowoc; and the Pretty 
Lake Protection and Rehabilitation District and the 
School Section Lake Protection and Rehabilitation 
District in the Town of Ottawa. The various respon- 
sibilities assigned to each of these management agencies 
are summarized in Table 65 and are discussed in more 
detail below. 

For the Region as a whole, then, a total of 64 manage- 
ment agencies have been designated for rural nonpoint 
source pollution abatement purposes. Of this total, all 
but 26 agencies currently exist. The 26 new agencies 
would be sanitary, utility, and/or lake protection and 
rehabilitation districts created t o  provide an institu- 
tional framework for the development and implemen- 
tation of detailed local plans for the application of rural 
nonpoint source pollution abatement practices. All of the 
64 designated rural nonpoint source pollution abatement 
management agencies have been previously designated 
either for point source pollution abatement purposes or 
for urban nonpoint source pollution abatement purposes. 

Livestock Waste Control Program 
The nonpoint source pollution abatement element of the 
recommended plan proposes that there be undertaken 
within each county in the Region a livestock waste 
control program. The basic objective of such a program 
would be to  achieve the abatement of water pollution 
from livestock wastes. The essential elements of such 
a program include : 

1. The adoption of an ordinance governing livestock 
grazing and waste control. Such an ordinance, 
which could either be included within a county 
sanitary ordinance, a county zoning ordinance, or 
a county health ordinance, would seek to  ensure 
that livestock grazing is prohibited from occurring 
in stream channels and drainageways, and that 

proper measures are undertaken to  confine animal 
wastes to  areas where storm water runoff is 
diverted and remains unpolluted from such 
wastes. Stored wastes could be disposed of on 
land in accordance with sound rural land 
management practices. 

2. The conduct of an educational program whereby 
farmers and other operators of livestock facilities 
would be advised of the rules and regulations 
governing livestock control and encouraged to 
practice and maintain preventive measures. 

3. The provision of technical guidance and advice, as 
well as financial assistance, by the county soil and 
water conservation district to individual farmers 
and other operators of livestock facilities for the 
purpose of implementing detailed plans for the 
installation of livestock waste control facilities. 

It is recommended that each management agency desig- 
nated to implement livestock waste control programs, 
as set forth in Table 65, revjew the local and 
county sanitary, zoning, and health ordinances and make 
such changes as may be necessary to  effectively regulate 
livestock grazing and livestock waste disposal practices. 
It is also recommended that the county soil and water 
conservation districts provide whatever technical 
assistance may be required to undertake the individual 
livestock waste control programs throughout the Region, 
including assistance in obtaining any state and federal 
grants-in-aid available for the construction of livestock 
waste control facilities. 

Develor, and Im~lement Detailed Plan 
for Application of Rural Lnnd Practices 
The rural nonpoint source pollution abatement element 
of the recommended plan was, like the urban nonpoint 
source pollution abatement element, prepared at the 
systems level of planning and is specifically intended to  
serve as a point of departure for more detailed local 
planning. The design of such rural nonpoint source pollu- 
tion abatement practices should be a highly localized, 
detailed, and individualized effort requiring, as it does, 
highly specific knowledge of the physical, managerial, 
social, and fiscal considerations that particularly affect 
the farmers and rural landowners concerned. 

Accordingly, it is recommended that each county soil 
and water conservation district and each sanitary, utility, 
or lake protection and rehabilitation district identified 
in Table 65 for this purpose undertake the preparation 
of a detailed plan for the application of rural land conser- 
vation practices. Because of overlapping jurisdictions, it 
is recommended that the county soil and water conserva- 
tion district in each county be the lead agency in the 
preparation of such detailed plans. The county soil and 
water conservation district has authority to  plan for 
rural and urban nonpoint source pollution abatement 
practices throughout the entire county. It is envisioned 
that the individual sanitary, utility, or lake protection 
and rehabilitation districts identified in Table 65 would 
cooperate with the county soil and water conservation 



district in undertaking the necessary detailed planning. 
Once that detailed planning is completed, it is envisioned 
that the individual lake protection and rehabilitation 
districts would bear primary responsibility for plan 
implementation within their jurisdictional area, with 
the county soil and water conservation district bearing 
primary responsibility for the plan implementation 
throughout the remaining portion of the county. 
Table 65 identifies those instances where such detailed 
planning should result in the application of minimum 
rural land practices designed to achieve up to  a 25 per- 
cent reduction in pollutant runoff, additional practices 
designed to achieve up to  a 53 percent reduction in pollu- 
tant runoff, and additional practices designed to achieve 
an approximate 75 percent reduction in pollutant runoff. 

In undertaking the lead in preparing and implementing 
detailed plans for the application of rural land conserva- 
tion practices, is is recommended that each county soil 
and water conservation district review its membership 
so as to determine whether or not farmers are adequately 
represented. In some instances, the county board should 
act under the authority granted to it in Chapter 92 of 
the Wisconsin Statutes to appoint to  the soil and 
water conservation district board one or two addi- 
tional members who are not county board supervisors. 
In those cases where the county board determines 
that adequate farmer representation on the soil and 
water conservation district board is lacking, the 
one or two additional persons added to the board 
could be individuals actively engaged in farming 
who hold the respect of the farming community. 

Following the preparation of such detailed local facilities 
plans for the abatement of nonpoint source pollution 
in rural areas, it is recommended that the management 
agencies concerned take appropriate steps to  implement 
the detailed plan. This could include the establishment of 
public educational programs, the installation of farm 
conservation practices, and the undertaking of improve- 
ments to  protect critical areas from erosion. It is further 
recommended that the county soil and water conserva- 
tion districts concerned provide all necessary technical 
assistance in carrying out the detailed plans. Finally, it 
is recommended that the county offices of the University 
of Wisconsin-Extension Service establish appropriate 
education and information programs in support of the 
plan implementation efforts. 

The foregoing structure for implementation of the 
rural nonpoint source pollution abatement program 
envisions a voluntary effort on the part of the agencies 
and units of government concerned, as well as on the 
part of individual farmers and rural landowners. It is 
recommended that the Wisconsin Department of Natural 
Resources monitor this effort carefully over the initial 
five-year plan implementation period, particularly through 
implementation efforts that may be mounted as a part 
of the Wisconsin nonpoint source pollution abatement 
program. Should the initial experience in this effort 
indicate that a voluntary effort will aot  result in the 
desired level of pollutant runoff control from rural lands, 
then it is recommended that the Wisconsin Department 

of Natural Resources seek legislation to establish a regula- 
tory program for rural nonpoint source pollution control. 
Should such a regulatory program become necessary, it is 
recommended that the county soil and water conserva- 
tion districts be the local regulatory authorities and be 
given the responsibility to adopt and enforce any neces- 
sary regulations. 

Non~oin t  Source Pollution Abatement 

of local planning effort for nonpoint source pollution 
abatement purposes, detailed schedules for implemen- 
tation of this planning were not prepared. For the most 
part the nonpoint source pollution abatement recom- 
mendations in the recommended plan are general in 
nature, and the costs associated with such measures are 
necessarily averages developed for systems planning 
purposes. A summary of the unit costs assumed for 
application of the nonpoint source pollution abatement 
measures in the making of the plan is set forth in 
Table 66. Each designated management agency can 
use these unit costs as a general guide.toward determining 
the total cost of carrying out a nonpoint source pollution 
abatement program. The development of detailed cost 
estimates, however, will have to be a part of the detailed 
facilities planning work described above. 

With respect to  scheduling of the detailed facilities 
planning work, it is recommended that each county soil 
and water conservation district establish within its county 
a priority list for nonpoint source pollution abatement 
planning. It is further recommended that the district 
undertake in cooperation with a selected designated 
urban management agency a pilot urban and pilot rural 
nonpoint source planning effort. After completion of 
these pilot planning efforts, and based upon the experi- 
ence gained in conducting such planning, it is recom- 
mended that they be accelerated so that all detailed 
local facilities planning is completed by 1985. 

The foregoing recommendations for undertaking detailed 
local nonpoint source pollution abatement planning 
should culminate in the preparation of the following 
three types of detailed plans: 

1. A detailed plan for urban nonpoint source 
pollution abatement prepared by each designated 
urban agency-all cities and villages and selected 
towns. It is envisioned that each agency would 
prepare only one such plan covering its entire area 
of jurisdiction and relating directly to the area 
over which it performs a variety of public works 
functions. Thus, for example, one such detailed 
plan would be prepared for the entire City of 
New Berlin even though portions of that City lie 
in three major watersheds. 

2. A detailed plan for both urban and rural nonpoint 
source pollution abatement for geographic area 
directly tributary to each major lake in the 
Region. Both the appropriate county soil and 
water conservation district and the lake sani- 



Table 66 

ESTIMATED UNIT COSTS FOR APPLICATION OF NONPOINT SOURCE POLLUTION ABATEMENT MEASURES 
USED IN PREPARATION OF THE AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE REGION 

NOTE: An animal unit is the weight equivalent of a 1,000-pound cow. 

Nonpo~nt  Source 
Po l lu t~on Abatement Measure 

Construct~on Eros~on Control 

Urban Land Management Pract~ces 
M~n~rnum-Up to  25 percent 

reduct~on ~n pollutant runoff 

Add~t~onal -Up to  50 percent 
reduct~on ~n pollutant runoff 

Livestock Waste Control 
Runoff Control Measures 

L l q u ~ d  and Slurry Waste 
Storage Fac~l l t~es 

Rural Land Conservat~on Practices 
M ~ n ~ m u m - U p  to  25 percent 

reduct~on ~n pollutant runoff 

Add~t~onal -Up to  50 percent 
reduct~on ~n pollutant runoff 

Add~ t~o r~a l -Up  to  75 percent 
reduct~on ~n pollutant runoff 

Source SEWRPC. 

tary, utility, or protection and rehabilitation 
district would have responsibility to prepare 
such a plan. In such cases it is recommended 
that the county district assume lead respon- 
sibility for plan preparation. 

3.  A detailed plan for rural nonpoint source pollu- 
tion abatement in the remaining portions of the 
Region. It is envisioned that the appropriate 
county soil and water conservation district would 
prepare such a plan on a drainage area-by-drainage 
area basis, coordinating such planning with the 
urban-oriented planning being conducted by 
cities, villages, and urban towns within a given 
drainage area, and the rural planning being 
conducted for the same drainage area that may 
lie in an adjacent county. 

Total 

$2,600 per acre of land 
under construction 

$8 annually per acre 
o f  urban land; $52 
annually per acre 
o f  ~ndust r~a l  land 

$100 annually per acre 
o f  ~ndust r~a l  land 

$164 annually per acre 
o f  cornrnerc~al land 

$105 annually per acre 
o f  res~dent~al land 

$12 annually per 
an~rnal unl t  

$50 annually per 
an~mal unl t  

$2 annually per acre 
o f  rural land 

$5 annually per acre 
of rural land 

$24 annually per acre 
o f  rural land 

Publlc Sector 

$2,600 per acre of publlc 
land under construction 

$8 annually per acre 
of urban land 

$100 annually per acre of 
of ~ndust r~a l  land 

$164 annually per acre 
o f  comrnerc~al land 

$105 annually per acre 
of res~dent~al land 

$2 annually per 
anlmal unl t  

$10 annually per 
anlmal unl t  

- - 

$1 annually per acre 
of rural land 

$6 annually per acre 
of rural land 

From the foregoing, it may be concluded that a large 
number of detailed facilities plans for nonpoint source 
pollution abatement will be required. Such a large 
amount of planning will of necessity require extensive 
coordination. It is, accordingly, recommended that each 

U n ~ t  Cost 

Pr~vate Sector 

$2,600 per acre o f  prlvate 
land under construct~on 

$52 annually per acre 
of ~ndvs t r~a l  land 

. - 

$10 annually per 
anlmal unl t  

$40 annually per 
anlmal unl t  

$2 annually per acre 
of rural land 

$4 annually per acre 
of rural land 

$18 annually per acre 
of rural land 

of the seven county soil and water conservation districts 
assume the responsibility for providing such coordination 
and overall monitoring of detailed planning activities. 
Such responsibility is fully consistent with the role of 
the district as envisioned in the Wisconsin Statutes. 
The Regional Planning Commission and the Department 
of Natural Resources should assist in the detailed 
planning coordination efforts. In addition, all plans 
should be submitted to the Commission and the Depart- 
ment for a determination as to the conformance of the 
plan with the areawide water quality management plan 
and for incorporation into the continuing areawide 
water quality management planning and plan implemen- 
tation effort. 

SLUDGE MANAGEMENT PLAN 
ELEMENT IMPLEMENTATION 

Designation of Sludge Management Agencies 
The local governmental management agencies designated 
to implement the sludge management element of the 
recommended areawide water quality management plan 
are identified in Table 67. These designations are 



comprised of all of the units and agencies of government 
that under the plan would operate a sewage treatment 
facility, together with all counties, towns, and selected 
cities and villages that have significant rural lands that 
could be made available for sludge application. All of the 
local governmental management agencies designated are 
currently in existence. 

In Kenosha County, a total of 18  sludge management 
agencies have been designated. These agencies include 
Kenosha County; the Kenosha County Soil and Water 
Conservation District; the City of Kenosha; the Villages 
of Silver Lake and Twin Lakes; the Towns of Brighton, 
Bristol, Paris, Pleasant Prairie, Randall, Salem, Somers, 
and Wheatland; the Town of Bristol Sewer Utility Dis- 
trict No. 1; the Town of Pleasant Prairie Sewer Utility 
District D and Sanitary District No. 73-1; and the Town 
of Salem Sewer Utility Districts Nos. 1 and 2. The various 
responsibilities assigned to each of these management 
agencies are summarized in Table 67 and are discussed 
in more detail below. 

In Milwaukee County, a total of five sludge management 
agencies have been designated. These agencies include 
Milwaukee County; the Milwaukee County Soil and 
Water Conservation District; the Milwaukee Metropolitan 
Sewerage District; and the Cities of Franklin and South 
Milwaukee. The various responsibilities assigned to 
each of these management agencies are summarized 
in Table 67 and are discussed in more detail below. 

In Ozaukee County, a total of 15  sludge management 
agencies have been designated. These agencies include 
Ozaukee County; the Ozaukee County Soil and Water 
Conservation District; the Cities of Cedarburg, Mequon, 
and Port Washington; the Villages of ~elgi&, Fredonia, 
Grafton, and Saukville; and the Towns of Belgium, 
Cedarburg, Fredonia, Grafton, Port Washington, and 
Saukville. The various responsibilities assigned to each of 
these management agencies are summarized in Table 67 
and are discussed in more detail below. 

In Racine County, a total of 18  sludge management 
agencies have been designated. These 1 8  agencies include 
Racine County; the Racine County Soil and Water 
Conservation District; the Western Racine County 
Sewerage District; the Cities of Burlington and Racine; 
the Village of Union Grove; the Towns of Burlington, 
Caledonia, Dover, Mt. Pleasant, Norway, Raymond, 
Rochester, Waterford, and Yorkville; the Town of Dover- 
Eagle Lake Sewer Utility District No. 1; the Town of 
Norway Sanitary District No. 1 ;  and the Town of 
Yorkville Sanitary District No. 1. The various responsi- 
bilities assigned to each of these management agencies 
are summarized in Table 67 and are discussed in more 
detail below. 

In Walworth County, a total of 27 sludge managepent 
agencies have been designated. These agencies include 
Walworth County; the Walworth County Soil and Water 
Conservation District; the Walworth County Metropolitan 
Sewerage District; the Cities of Lake Geneva and White- 
water; the Villages of Darien, East Troy, Genoa City, 

Sharon, and Walworth; the Towns of Bloomfield, Darien, 
Delavan, East Troy, Geneva, LaFayette, La Grange, Linn, 
Lyons, Richmond, Sharon, Spring Prairie, Sugar Creek, 
Troy, Walworth, and Whitewater; and the Town of 
Lyons Sanitary District No. 2. The various responsi- 
bilities assigned to each of these management agencies 
are summarized in Table 67 and are discussed in more 
detail below. 

In Washington County, a total of 23 sludge management 
agencies have been designated. These agencies include 
Washington County; the Washington County Soil and 
Water Conservation District; the Cities of Hartford 
and West Bend; the Villages of Germantown, Jackson, 
Kewaskum, Newburg, and Slinger; the Towns of Addison, 
Barton, Erin, Fmington ,  Germantown, Hartford, 
Jackson, Kewaskum, Polk, Richfield, Trenton, Wayne, 
and West Bend; and the Town of Addison Allenton 
Sanitary District No. 1. The various responsibilities 
assigned to each of these management agencies are 
summarized in Table 67 and are discussed in more 
detail below. 

In Waukesha County, a total of 25 sludge management 
agencies have been designated. These agencies include 
Waukesha County; the Waukesha County Soil and Water 
Conservation District; the Delafield-Hartland Water 
Pollution Control Commission; the Cities of Brook- 
field, Muskego, New Berlin, Oconomowoc, and Waukesha; 
the Villages of Dousman, Menomonee Falls, Mukwonago, 
North Prairie, and Wales; and the Towns of Delafield, 
Eagle, Genesee, Lisbon, Merton, Mukwonago, Oconomo- 
woc, Ottawa, Pewaukee, Summit, Vernon, and Waukesha. 
The various responsibilities assigned to each of these 
management agencies are summarized in Table 67 and 
are discussed in more detail below. 

For the Region as a whole, then, a total of 131 manage- 
ment agencies have been designated for sludge manage- 
ment purposes. All of these agencies currently exist. Of 
the 131 designated sludge management agencies, a total 
of 109 have been previously designated for either point 
source or nonpoint source pollution abatement purposes. 

Sludge Management Imvlementation Recommendations 
~ ~ ~ G c a b l e  to operators of Sewage Treatment Facilities 
It is recommended that each of the operators of sewage 
treatment facilities recommended in ihe plan undertaie 
as appropriate and as indicated in Table 67 the follow- 
ing plan implementation activities with respect to 
sludge management: 

1. The preparation of a sludge management facili- 
ties plan. This facilities plan is currently required 
by the Wisconsin Department of Natural 
Resources as part of the condition for issuing 
a waste discharge permit. 

2. The construction, maintenance, and operation of 
sludge handling, utilization, and disposal facilities 
as outlined in general in the systems level sludge 
management plan and as detailed in the local 
sludge facilities management plan. Detailed 





Table 67 (continued) 

Source: SEWRPC. 
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Sludge 
Management Agency 

WALWORTH COUNTY 
Walworth County . . . . . . . . . . . . .  
Walworth County Soil and Water 

Cansewation District. . . . . . . . . . .  
Walworth County Metropolitan 

Sewerage District. . . . . . . . . . . . .  
Citv of Lake Geneva. . . . . . . . . . . .  
CIW o f  Whitewater. . . . . . . . . . . . .  
Village of Darien. . . . . . . . . . . . . .  
Village of East Troy . . . . . . . . . . . .  
Village of Genoa City . . . . . . . . . . .  
Village of Sharon. . . . . . . . . . . . . .  
Village of Walworth . . . . . . . . . . . .  
Town o f  Bloomfield. . . . . . . . . . .  
Town o f  Darien . . . . . . . . . . . . . .  
Town of Delavan. . . . . . . . . . . . . .  
Town of East Trov. . . . . . . . . . . . .  
Town of Geneva . . . . . . . .  .'. . . . .  
Town of  LaFavette . . . . . . . . . . . .  
Town of La Grange . . . . . . . . . . . .  
Town of Linn. . . . . . . . . . . . . . . .  
Town of Lyons. . . . . . . . . . . . . . .  
Town of Lyonr 

San~tary District No. 2 . . . . . . . . .  
Town of Richmond . . . . . . . . . . . .  
Town o f  Sharon . . . . . . . . . . . . . .  
Town o f  Spring Prairie . . . . . . . . . . . .  
Town o f  Sugar Creek . . . . . . . . . . .  
Town o f  Troy . . . . . . . . . . . . . . .  
Town of Walworth. . . . . . . . . . . . .  
Town of Whitewater. . . . . . . . . . . .  

WASHINGTON COUNTY 
Washington County . . . . . . . . . . . . . .  
Washington County Soil and Water 

Conservation District. . . . . . . . . . . . .  
C ~ t v  of Hartford . . . . . . . . . . . . . .  
City of West Bend . . . . . . . . . . . . .  
Vlilage of Germantown . . . . . . . . . .  
Village of Jackson . . . . . . . . . . . . .  
Village of Kewaskum . . . . . . . . . . .  
Village of Newburg . . . . . . . . . . . .  
Village of Slinger. . . . . . . . . . . . . .  
Town of Addison . . . . . . . . . . . . .  
Town of Addison 

Allenton Sanitary District No. 1 . . .  
Town of Barton . . . . . . . . . . . . . .  
Town of Er in.  . . . . . . . . . . . . . . .  
Town of Farmington . . . . . . . . . . .  
Town of Germantown. . . . . . . . . . .  
Town of Hartford . . . . . . . . . . . . .  
Town of Jackson. . . . . . . . . . . . . .  
Town of Kewarkum . . . . . . . . . . . .  
Town o f  Polk. . . . . . . . . . . . . . . . . .  
Town o f  Richfield . . . . . . . . . . . . .  
Town o f  Trenton. . . . . . . . . . . . . .  
Town o f  Wayne . . . . . . . . . . . . . .  
Town o f  West Bend . . . . . . . . . . . .  

WAUKESHA COUNTY 
Waukerha County . . . . . . . . . . . . .  
Waukesha County Soil and Water 

Conservation District. . . . . . . . . . .  
Delafield-Hartland Water Pollution 

Control Commission . . . . . . . . . . .  
City of Brookfield . . . . . . . . . . . . .  
City of Muskego . . . . . . . . . . . . . .  
City of New Berlin. . . . . . . . . . . . .  
City of Oconomowoc . . . . . . . . . . .  
City of Waukesha . . . . . . . . . . . . .  
Village of Dousman . . . . . . . . . . . .  
Village of Menomanee Fails . . . . . . . . .  
Village of Mukwonago. . . . . . . . . . .  
Village of North Prairie . . . . . . . . . .  
Village of Wales . . . . . . . . . . . . . .  
Town of Delafield . . . . . . . . . . . . .  
Town o f  Eagle . . . . . . . . . . . . . . .  
Town o f  Genesee. . . . . . . . . . . . . .  
Town o f  Lisbon . . . . . . . . . . . . . .  
Town o f  Merton . . . . . . . . . . . . . .  
Town of Mukwonago . . . . . . . . . . .  
Town of Oconomowoc . . . . . . . . . .  
Town o f  Ottawa . . . . . . . . . . . . . .  
Town o f  Pewaukee. . . . . . . . . . . . .  
Town o f  Summit. . . . . . . . . . . . . .  
Town of Vernon. . . . . . . . . . . . . .  
Town of Waukerha. . . . . . . . . . . . .  

Prepare 
Detailed 

and 
Refined 
Sludge 

Management 
Plan 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X .  

X 
X 
X 
X 

X 

X 
X 

X 
X 
X 

X 
X 
X 

- -  

- -  

C0nstr"~t. 
Maintain, 

and Owrate 
Sludge- 

Handling, 
-Utilization 

and -Disposal 
Facilities 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 

X 
X 

X 
X 
X 

X 
X 
X 

Cooperate With 
Industries in 

Development o f  
Contaminant 

Control 
Program 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 

X 
X 

X 

X 

X 
X 

X 
X 

X 
X 

Develop and 
Implement 
Regulatory 

Program 
for Land 

Application 
o f  Sludge 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Conduct 
Educational 

and 
Informational 

Programs 

X 

X 

X 

Develop and 
Implement 
System for 
Recording 

Sludge 
Applications 

t o  Land 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 

X 
X 
X 
X 

X 

X 

X 
X 

X 
X 
X 

X 
X 
X 

Develop 
Backup 

Alternative 
Sludge 

Dirposal 
Capability 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 

X 
X 
X 
X 

X 

X 
X 

X 
X 
X 

X 
X 
X 

P~ovida 
Technical 
Assistance 

X 

X 

X 

Develop 

Septage 
Receiving 
Capability 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 

X 
X 
X 
x 

X 

X 
X 

X 
X 
X 

X 
X 
X 

Provide 
Fiscal 

Support 
to  Soil 

and Water 
Conservation 

District 

X 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
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schedules of capital and operation and mainte- 
nance costs relating to the sludge management 
element of the recommended plan as that plan 
applies to  sewage treatment plant operators 
within each county are set forth in Tables 68 
through 74. These schedules directly relate to  
the schedules of capital and operation and main- 
tenance costs for major sewage treatment plant 
and trunk sewer construction set forth pre- 
viously in this chapter. It may be expected 
that these schedules will be revised as the 
detailed sludge management plans for each 
treatment plant are prepared and adopted. 

3. The development of a contaminant control pro- 
gram in cooperation with local industries. It 
is important that the discharges from local 
industries be analyzed to determine if contami- 
nants exist in such concentrations to result in 
long-term problems if sludge is ultimately applied 
to agricultural land. 

4. The development of a backup alternative sludge 
disposal capability. It is expected that this will 
require contracting for assurance of landfill 
capacity if it is necessary to shift sludge dis- 
posal to  landfilling because of weather or other 
unforeseen conditions. 

5. The development of a septage receiving capa- 
bility. Those public sewage treatment plants 
so identified in Table 67 should develop such 
a capability t o  receive septage from the geo- 
graphic areas of the Region identified in the 
sludge management plan. 

6. The development and implementation in coopera- 
tion with the respective counties of a system for 
recording sludge quality and the amount applied 
over time to specific receiving lands. 

m Imvlementation 

It is recommended i h a t  Kenosha County and the 
towns in that County; the City of Franklin in 
Milwaukee County; Ozaukee County and the City of 
Mequon and the towns in that County; Racine 
County and the towns in that County; Walworth 
County and the towns in that County; Washington 
County and the Village of Germantown and the 
towns in that County; and Waukesha County and the 
Cities of Muskego and New Berlin and the Village of 
Menomonee Falls and the towns in that County develop 
and implement on a countywide basis a regulatory 
program for the land application of sludge. This program 
could be implemented through zoning, sanitary, and/or 
local health ordinances, and should seek to  ensure the 
safe long-term application of sludge wastes on rural 
land. It is further recommended that each county soil 
and water conservation district provide technical 
assistance in the development of this regulatory 

program, which should extend to a requirement that 
a farm conservation plan, approved by the soil and water 
conservation district, be prepared for each farm prior to  
authorizing the application of sludge. It is also recom- 
mended that each county through the University of 
Wisconsin-Extension Service provide education and 
information assistance as necessary in carrying out the 
sludge management program. It is further recommended 
that each countywide regulatory program include the 
development and implementation of a system for 
recording sludge applications to  the land. Primary respon- 
sibility for the development and implementation of such 
a system should rest with each county and, in Milwaukee 
County, with the City of Franklin. The proposed 
recordation system should ensure that any concerned 
public official or interested citizen who may wish to 
purchase land can go to a central place and quickly 
determine the type and extent of historical sludge 
applications on a given parcel of land. 

All landfills accepting sludges should be designed to 
minimize the production of leachate and-to protect the 
groundwater. Any leachate produced is recommended to 
be collected and treated before discharge to surface or 
groundwaters. Treatment is recommended to be provided 
at a municipal wastewater facility-or in certain cases, 
at a self-contained onsite facility. Detailed recommen- 
dations regarding the treatment and disposal of leachate 
should be developed in conjunction with solid waste 
management engineering studies. 

WATER QUALITY MONITORING 
PLAN ELEMENT IMPLEMENTATION 

Long-Term Water Quality Analyses 
The recommended areawide water quality management 
plan calls for a comprehensive longIterm water quality 
monitoring program within the Region that can serve 
both the needs of the Commission as an areawide water 
quality management planning agency and the needs of 
the Wisconsin Department of Natural Resources as 
a regulatory agency. It is, accordingly, recommended 
that the Commission in cooperation with the Department 
prepare a study design that would specify a detailed 
ongoing comprehensive water quality data collection 
program, including the number and location of monitor- 
ing sites; the water quality indicators and biological 
parameters for which samples are to  be analyzed; and 
specification of the type, frequency, and duration of 
sampling. The study design should specify an organiza- 
tional structure for conducting the program, should 
develop cost estimates for the program, and should 
recommend sources of funding. 

Demonstration Water Quality Sampling Efforts 
It is recommended that the Department of Natural 
Resources and the seven county so i  and water conseha- 
tion districts undertake special water quality sampling 
efforts to  demonstrate the effects of special water 
pollution abatement practices that may be undertaken, 
particularly with respect to nonpoint source pollution 
abatement practices. Such water quality sampling efforts 



Table 68 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE WASTEWATER SLUDGE ELEMENT 
OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR KENOSHA COUNTY: 1976-2000a 

Calendar 
Year 

Project 
Year 

I Wastewater Sludge Plan Element 1 

City o f  Kenosha Village o f  Twin Lakes 
Town of  Bristol Sewer 
Ut i l i ty District No. 1 

Facility 
Construction 

Operation and 
Maintenance 

I Total 1 5 3,200,000 1 $ 5,480,000 1 $ 310,000 1 $ 176,100 1 5 160.000 1 $ 242,000 1 $ 270,000 1 $ 151,100 1 
Annual Average 1 $ 128,000 1 $ 219,200 1 $ 12,400 ] $ 7,044 1 $ 6.400 1 $ 9,680 1 $ 10.800 1 $ 6.044 1 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

5 4.560 5 70.400 

Town of Pleasant Prairie 

5 39.520 $ 16,000 

Sewer Ut i l i ty 

Facility 
Construction 

5 - -  - - 
- - 
- - 
- - 
-. 
- - 
50,000 
200.000 
200,000 
- - 
-. 

- - 
- - 
. - 
- - 
- - 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 

5 450,000 

$ 9.136 

District D 

Operationand 
Maintenance 

5 6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
12,000 
12,000 
12,000 
1 2,000 
12,000 
12,000 
12,000 
12,000 
12,000 
1 2,000 
12,000 
12,000 
1 2,000 
12,000 
1 2,000 
12,000 

$ 253,200 

Town of Salem 

Wastewater Sludge 

Town of  Pleasant Prairie 
Sanitary 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
-. 
- - 
80,000 
350,000 
350,000 
- - 
- - 
- - 
100,000 
440,000 
440,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 

5 1,760,000 

Plan Element 

Town of Salem 
Sanitary 

Facility 
Construction 

$ - -  
- . 
-. 
- - 
- - 
- - 
- - 
20,000 
110,000 
110.000 
- - 
- - 
- - 
- - 
- . 
- . 
- - 
- - 
-. 
- - 
- . 
- . 
- - 
- - 
- - 

5 240,000 

District No. 2 

Operationand 
Maintenance 

$ - -  
-. 
- - 
- - 
. - 
. - 
-. 
- - 
29,000 
29,000 
29,000 
29,000 
29,000 

; 29,000 
74,000 
74,000 
74,000 
74,000 
74,000 
74,000 
74,000 
74,000 
74,000 
74,000 
74.000 

$ 988,000 

Sewer Ut i l i ty 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
-. 
40,000 1 180,000 

1 80,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- . 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 400,000 

District No. 1 

Operationand 
Maintenance 

$ 3,600 
3,600 
3,600 
3,600 
3,600 
3,600 
3,600 
3,600 
3.600 
5,100 
5,100 
5,100 
5,100 
5,100 
5,100 
5,100 
5 ,I 00 
5,100 
5,100 
5,100 
5,100 
5,100 
5,100 
5,100 
5,100 

$ 114,000 

District No. 1 

Operationand 
Maintenance 

$ 5,600 
5,600 
5,600 
5,600 
5,600 
5,600 
5,600 
5,600 
10 ,800 
10800 
10.800 
10,800 
10,800 
10,800 
10,800 
10,800 
10,800 
10,800 
10,800 
10,800 
10.000 
10,800 
10,800 
10,800 
10.800 

5 228,400 



Table 68 (continued) 

a Costs are expressed in terms of August 1976 dollars /ENR 
Construction Cost lndex = 2445 and Consumer Price lndex 
= 169.11. The costs include capital and operation and 
maintenance but do not include the costs of debt retire- 
ment or the effects of inflation. The costs include engineer- 
ing, legal, and administrative allowances and contingencies, 
as well as interest during construction. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Source: SEWRPC. 

should be designed to establish the quality of storm water 
runoff before a special pollution abatement practice is 
implemented, and after implementation of the practice. 
Such special sampling should be conducted in a carefully 
controlled manner so as to ensure that the differences in 
runoff quality, if any, can be attributed to the implemen- 
tation of a particular pollution abatement practice. The 
results of any such special water quality sampling 
efforts should be documented in technical reports so as 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

to  contribute to  the state-of-the-art of water quality 
planning and management. 

Annual Average 

Water Quality Standards Surveys 
It is recommended that the Wisconsin Department of 

Fac~lity 
Construction 

$ - -  
. . 
-. 
- - 
- - 
- . 
140,000 

1,050,000 
2,610,000 
2.01 0,000 

- . 
.. 
100,000 
440,000 
440,000 
. - 
-. 
- - 
. - 
- - 
. - 
. - 
- - 
. . 
- - 

$ 6,790,000 

Natural Resources undertake special intensive water 
quality surveys in connection with the implementation of 
point source pollution abatement measures. Waste load 
allocation surveys should be undertaken to refine and 
detail the effluent requirements set forth in this 
plan for an individual public or private sewage treat- 
ment facility. In addition, the Department should 
conduct special surveys to  evaluate the potential 
for raising the water use objectives and supporting 
water quality standards that have been assigned 
to specific stream reaches. 

Total 

Operat~on and 
Maintenance 

$ 235,400 
235,400 
235,400 
235.400 
235,400 
235.400 
235,400 
235,400 
270,600 
31 1,500 
31 1,500 
31 1,500 
31 1,500 
31 1,500 
356,500 
356,500 
356,500 
356,500 
356,500 
356,500 
356,500 
356,500 
356,500 
356,500 
356,500 

$ 7,632,800 

$ 271,600 

Lake Water Quality Monitoring 
It is recommended that the Wisconsin Department of 

$ 305,312 

Natural Resources and each lake protection -and rehabili- 
tation and/or sanitary or utility district formed in the 
Region for each of the 100 major lakes conduct such 
lake water quality surveys as may be necessary to prepare 
detailed, local lake use plans. In addition, long-term water 
quality sampling efforts should be undertaken on lakes to 
monitor the effects of plan implementation actions and 
of continuing lake management efforts. 

FINANCIAL AND TECHNICAL ASSISTANCE 

Upon adoption of the areawide water quality manage- 
ment plan and attendant implementation schedules, the 
implementation agencies concerned should effectively 
utilize all sources of financial and technical assistance 
available for the timely implementation of the recom- 
mended plan. In addition to  current revenue sources, 
such as property taxes, fees, fines, and public utility 
earnings, and other sources, such as shared taxes, the 
agencies and units of government concerned can make 
use of other revenue sources, such as borrowing, special 
assessments, sewer service charges, and state and federal 
grants-in-aid. Various types of technical assistance useful 
in plan implementation are also available from county, 
regional, state, and federal agencies. The type of assis- 
tance available extends from technical advice on land 
and water management practices provided by the 
U. S. Department of Agriculture, Soil Conservation Ser- 
vice, to  educational, advisory, and review services offered 
by the University of Wisconsin-Extension Service and the 
Regional Planning Commission. 

Financial Assistance 
Financial assistance includes borrowing, special assess- 
ments, sewer service charges, and state and federal 
grant-in-aid programs. Each of these categories of 
financial assistance is briefly discussed below. 

Borrowing: Areawide agencies and local units of govern- 
ment are normally authorized to  borrow so as to 
discharge their duties and responsibilities. Chapter 67 
of the Wisconsin Statutes generally empowers counties, 
cities, villages, and towns to borrow money and to issue 
municipal obligations not to exceed 5 percent of the 
equalized assessed valuation of its taxable property with 
certain exceptions, including school bonds and revenue 
bonds. Such borrowing powers are important to  local 
units of government in the construction of sewerage 
facilities to implement the recommended plan. Section 
60.307 of the Wisconsin Statutes specifically authorizes 
town sanitary districts to borrow money and to issue 
bonds for the construction or extension of sanitary 
sewerage systems. Sections 66.202 and 59.96(7) of the 
Wisconsin Statutes authorize metropolitan sewerage 
districts to borrow money and to issue bonds for the 
construction of sanitary sewerage facilities. In addition, 
the powers of cooperative contract commissions under 
Section 66.30 of the Wisconsin Statutes include bor- 
rowing by the contracting bodies of such commissions 
for acquiring, constructing, and equipping areawide 
sewerage projects. 



Table 69  

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE WASTEWATER SLUDGE ELEMENT 
OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR MILWAUKEE COUNTY: 1976-2000a 

a Costs are expressed in terms o f  August 1976 dollars (ENR Construct~on Cost lndex = 2445 and Consumer Price lndex = 169.11. The costs include capital and 
operation and maintenance but do not include the costs o f  debt retirement or the effects o f  inflation. The costs include engineering, legal, and administrative 
allowances and contingencies, as well as interest durlng construction. 

source: SEWRPC. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Rural sewer development loans are available to  rural units 
of government from the U. S. Farmers Home Administra- 
tion for developing waste disposal systems. To qualify, 
such rural units of government must have less than 
5,500 population, lie beyond the metropolitan area, and 
be unable t o  obtain financial assistance elsewhere. In 
an effort to  ensure that inability to  borrow necessary 
funds at reasonable terms does not prevent local 
public agencies from carrying out necessary sewerage 
facility construction programs, the U. S. Congress, as 
part of the Federal Water Pollution Control Act amend- 
ments of 1972, created an Environmental Financing 
Authority, which is empowered to make commitments to  
purchase, on terms and conditions t o  be determined 
by the Authority, any obligation that is issued by 
a state or local public body to finance the nonfederal 
share of any sewerage facility project. It is the intent of 
Congress that this authority should not provide financial 
assistance to  a community that can borrow money on the 
open market at reasonable rates. 

Facility 
Construction 

$ - -  
- - - - 

3,600,000 
6,100,000 
22,400,000 
22,440,000 
22,560,000 
22,660,000 
13,300,000 
13,300,000 

- - 
- - 
- - 
- - 
- . 
-. 
-. 
- - 
- - 
- - 
- . 
- - 
- - 
- - 

$126,360,000 

$ 5,054,400 

Section 8 of the Federal Water Pollution Control Act 
of 1972 amended Section 7 of the Small Business Act to  
authorize loans to  assist small business concerns in adding 
to or altering their equipment, facilities, or methods 
of operation in order to  meet water pollution control 
requirements. In addition, farmers who need to comply 
with requirements of the Federal Water Pollution Control 
Act are made eligible for small business loans. This 
latter program is administered jointly by the U. S. Envi- 
ronmental Protection Agency and the U. S. Department 
of Commerce, Small Business Administration. Loans are 
made by the Small Business Administration to  applicants 
certified by the U. S. Environmental Protection Agency. 
Loan terms may extend up to 30 years with no ceiling 
on the amount t o  be borrowed; however, all loans 
over $500,000 are subject to  review by the Small 
Business Administration. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Total 

Operation and 
Maintenance 

$ 2,236,000 
2,236,000 
2,236,000 
2,336,000 
2,536,000 
2,736,000 
2,936,000 
3,136,000 
3,336,000 
3,336,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 
3,436,000 

$ 78,600,000 

$ 3,144,000 

Areawide agencies and local units of government 
are authorized to  borrow money and issue bonds 

Annual Average 

Milwaukee Metropolltan 
Sewerage D~str~ct  C ~ t y  of 
Jones 

Facility 
Construction 

$ - -  
-. 
- - 

2,500,000 
5,000,000 
13,200,000 
13,200,000 
13,200,000 
13,300,000 
13,300,000 
13,300,000 

. - 
- - 
-. 
. . 
- - 
. - 
A - 
- - 
- - 
-. 
- - 
- - 
- - 
. . 

$ 87,000,000 

$ 3,480,000 

South 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
40,000 

1 60,000 
1 60,000 
- - 
- * 
- . 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 360,000 

$ 14,400 

Wastewater Sludge Plan Element 

Milwaukee Metropolitan 
Sewerage District 

Island Plant 

Operation and 
Ma~ntenance 

$ 1,400,000 
1,400,000 
1,400,000 
1,400,000 
1,400,000 
1,400,000 
1,400,000 
1,400,000 
1,400,000 
1,400,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 

$ 36,500,000 

$ 1,460,000 

Milwaukee 

Operation and 
Maintenance 

$ 36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 
36,000 

$ 900,000 

$ 36,000 

South 

Facil~ty 
Construction 

$ - - 
- . 
- - 

1,100,000 
1,100,000 
9,200,000 
9,200,000 
9,200,000 
9,200,000 

- - 
- - 
- - 
- . 
- - 
- - 
- - 
- - 
-. 
-. 
-. 
- - 
- . 

- - 
- - 
- - 

$ 39,000,000 

$ 1,560,000 

Shore Plant 

Operat~on and 
Maintenance 

$ 800,000 
800,000 
800,000 
900,000 

1,100,000 
1,300,000 
1,500,000 
1,700,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 
1,900,000 

$ 41,200,000 

$ 1,648,000 



Table 70 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE WASTEWATER SLUDGE ELEMENT 
OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR OZAUKEE COUNTY: 1976-2000~ 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Village o f  

Facility 
Construction 

$ - - 
- - 
- - 
- - 
- - 
50,000 

200,000 
200,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 450,000 

a Costs are expressed in terms of August 1976 dollars (ENR Construction Cost lndex = 2445 and Consumer Price lndex = 
169.1). The costs include capital and operation and maintenance but do not include the costs of debt retirement or the 
effects of inflation. The costs include engineering, legal, and administrative allowances and contingencies, as well as 
interest during construction. 

Source: SEWRPC. 

Fredonia 

Operation and 
Maintenance 

5 93,000 
93,000 
93,000 
93,000 
93,000 
93,000 
93,000 
1 3,900 
1 3,900 
13,900 
13,900 
13,900 
1 3,900 
13,900 
1 3,900 
13900 
13,900 
13,900 
13900 
1 3,900 
13,900 
13,900 
13,900 
1 3,900 
1 3,900 

$ 901,200 

$ 18,000 

Plan Element 

City o f  

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
1 0,000 

100.000 
100,000 
- - 
- - 
. - 
100.000 
450,000 
450,000 
- - 
. - 
- - 
- - 
. - 
-. 
- - 
- - 
- - 
- - 

$ 1,210,000 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
. . 
1 20,000 
560,000 
920,000 
630,000 
280,000 
. . 
- - 
1 00.000 
450,000 
450,000 
- - 
- - 
- - 
- - 
- - 
- .  
- - 
- - 
- - 
- - 

$ 3,510,000 

Wastewater Sludge 

$ 36.048 

Wastewater Sludge 

Village 

Facility 
Construction 

$ - - 
- - 
- - 
- - 
- - 
- - 
- - 
40,000 

170,000 
1 70,000 - - 
- - 
-. 
- - 
- - 
- - 
- - 
-. 
- - 
-. 
- - 
- - 
- - 

- 
- - 

$ 380,000 

$ 15,200 

Cedarburg 

Operation and 
Maintenance 

$ 25,000 
25,000 
25,000 
25,000 
25,000 
25,000 
25,000 
25,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 

1 12.000 
112,000 
112,000 
112,000 
112,000 
1 1 2,000 
1 1 2,000 
112,000 
1 12,000 
112,000 
112.000 

$ 1,624,000 

$ 48,400 

Total 

Operationand 
Maintenance 

$ 179,300 
179,300 
179.300 
179,300 
179,300 
179,300 
179,300 
110.000 
120,000 
129,700 
129,700 
129,700 
129,700 
129,700 
209,700 
209,700 
209,700 
209,700 
209,700 
209,700 
209,700 
209,700 
209,700 
209.700 
209,700 

$ 4,440,300 

$ 140,400 

Village o f  

Facility 
Construction 

5 - -  
- - 
- - 
-. 
- - 
- - 
50,000 

250,000 
250,000 
- - 
- - 
-. 
- . 
- - 
- . 
- - 
- . 
- - 
- . 
. - 
- - 
- - 
- - 
. - 
- - 

$ 550,000 

$ 22,000 

Plan Element 

City of Port 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
30,000 

110,000 
110,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 250,000 

$ 10,000 

o f  Belgium 

Operation and 
Maintenance 

$ 5,600 
5,600 
5,600 
5,600 
5,600 
5,600 
5,600 
5,600 
5,600 

10,300 
10,300 
10,300 
10,300 
10.300 
10,300 
10,300 
10,300 
10,300 
10,300 
10,300 
10,300 
10,300 
10,300 
10,300 
10,300 

$ 215,200 

$ 8,608 $ 64,960 

$ 177,612 

Grafton 

Operationand 
Maintenance 

$ 27,000 
27,000 
27,000 
27,000 
27,000 
27,000 
27,000 
27,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 

5 726,000 

$ 29,000 

Village o f  

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
70,000 

300,000 
300,000 
- - 
- - 
- - 
- . 
- - 
- . 
- - 
- - 
- - 
- - 
- . 
- - 
- . 
- - 
- - 
- - 
- - 

$ 670,000 

$ 26,800 

Washington 

Operation and 
Maintenance 

$ 18.000 
18,000 
18,000 
1 8,000 
18,000 
18,000 
18,000 
18,000 
1 8.000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 

$ 530,000 

$ 21,200 

Sau kville 

Operationand 
Maintenance 

$ 10,700 
10,700 
10,700 
10,700 
10,700 
10,700 
10,700 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 
20,500 

$ 443,900 

$ 17,756 



Table 71 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE WASTEWATER SLUDGE ELEMENT 
OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR RACINE COUNTY: 1976-2000~ 

Calendar 
Year 

1976 
1977 
1978 
1979 

a 
Costs are expressed in terms o f  August 1976 dollars IENR Construction Cost Index = 2445and Consumer Price Index = 169.1). The costs include capital and 
operation and maintenance bu t  do  no t  ~nc lude the costs o f  debt retirement or  the effects of inflation. The costs include engineering, legal, and administrative 
allowances and contingencies, as well as interest during construction. 

Source: SEWRPC. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1981 6 ::: 1 7 
1983 8 
1984 9 

AnnualAverage 

City of 

Facility 
Construction 

$ - -  
. . 
. . 

- . 
-. 

1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Burlington 

Operation and 
Maintenance 

$ 37,000 
37,000 
37,000 
37.000 
37,000 

. . 

. - 
40,000 

150,000 
150,000 
- - 
. . 

90.000 
450,000 
450,000 
. . 
- . 
. . 
- - 
. - 
. . 
. - 
- . 
. . 
- - 

$ 1,330,000 

$ 53,200 

10 
11 
12 
13 
14 
I 5  
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

37,000 
37,000 
37,000 
37,000 
46,000 
46,000 
46,000 
46,000 
46,000 

126.000 
126,000 
126,000 
126,000 
126,000 
126,000 
126,000 
126,000 
126,000 
126,000 
126,000 

$ 1,949,000 

$ 77,960 

Wastewater Sludge 

Total 

Annual Average 

Town of Norway 
Sanitary District 

Facility 
Construction 

$ 2,330,000 
2,670,000 

660,000 
440,000 
160,000 
. - 
. - 
108.000 
476,000 
476,000 
- - 
. - 
320,000 

1,440,000 
1,440,000 

- - 
. . 
- - 
.. 
. - 
. . 
- . 
. . 
. . 
.. 

$ 10,520,000 

City of 

Facility 
Construction 

$ 2,260,000 
2,260,000 

- - 
.. 
. . 
. - 
. . 
. . 
- - 
. - 
. - 
- - 
.. 
. . 
-. 

. - 

. . 
-. 
.. 
- - 
. - 
- . 
- - 
-. 

. . 

$ 4,520,000 

$ 180,800 

No. 

Facility 
Construction 

$ 70,000 
350,000 
350,000 
. - 
- . 
- - 
. . 
- - 
.. 
. . 
-. 
- . 
100,000 
430,000 
430,000 
- - 
. . 

. - 

. - 

. - 

. . 

. 

-. 
. - 
-. 

$ 1,730,000 

$ 69,200 

Total 

Operationand 
Maintenance 

$ 205,000 
306,000 
329,000 
342,000 
354,300 
354,300 
354,300 
354,300 -- 

354,300 
372.300 
372,300 
372,300 
372,300 
372,300 
558,500 
558,500 
558,500 
558,500 
558,500 
558,500 
558,500 
558,500 
558,500 
558,500 
558,500 

$ 10,958,500 

$ 420,800 

Racine 

Operation and 
Maintenance 

$ 141,000 
242,000 
242,000 
242,000 
242.000 
242,000 
242.000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 
242,000 

$ 5,949,000 

$ 237,960 

Plan Element 

Village of 

1 

Operationand 
Maintenance 

$ - - 
. . 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
23,000 
69,000 
69,000 
69,000 
69,000 
69.000 
69,000 
69,000 
69,000 
69,000 
69,000 
69.000 

$ 1,035,000 

$ 41,400 $ 438,340 

Wastewater Sludge Plan Element 

Town of Yorkvil le 
Sanitary District 

Town of Dover-Eagle 
Lake Sewer Ut i l i ty 

Union 

Facility 
Construction 

$ - -  
60,000 

280.000 
280,000 
. - 
. . 
. - 
-. 
-. 
. . 
- - 
. - 
80,000 

320,000 
320,000 
- . 
- . 
. - 
. . 
-. 
. . 
- . 
. . 
-. 
. - 

$ 1,340,000 

.$ 53,600 

No. 

Facility 
Construction 

$ - -  
. - 
.. 
. . 
-. 
- - 
- . 
10,000 
70,000 
70,000 
.. 
- - 
- - 
-. 
- - 
.. 

- - 
- - 
. - 
-. 

.. 

. - 

. . 

.. 
-. 

$ 150,000 

$ 6,000 

Western Racine County 

District 
-- 

Facility 
Construction 

$ - -  
- - 
30,000 

160,000 
160.000 
- - 
. - 
. - 
- - 
. - 
- - 
. . 
50,000 

240,000 
240,000 
- . 
-. 
- - 
- - 
- - 
. - 
-. 
. - 
- - 
- - 

$ 880,000 

$ 35.200 

Grove 

Operation and 
Maintenance 

$ 14,000 
14,000 
14,000 
27,000 
27,000 
27,000 
27,000 
27,000 
27,000 
27,000 
27,000 
27,000 
27,000 
27,000 
65,000 
65,000 
65,000 
65,000 
65,000 
65,000 
65,000 
65,000 
65,000 
65,000 
65,000 

$ 1,054,000 

$ 42,160 

1 

Operationand 
Maintenance 

$ - -  
. . 

- 
-. 
- - 
- - 
. . 

. - 
-. 

4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 
4,000 

$ 64,000 

$ 2,560 

Sewerage 

Facility 
Construction 

$ - -  
. . 
. - 
. . 
. . 
- - 
. - 
58,000 

256,000 
256,000 
-. 

- - 
.. 
. . 
. - 
-. 
. - 
. - 
- - 
. . 
. . 
. . 
- . 
. - 
. - 

$ 570,000 

$ 22,800 

No. 1 

Operation and 
Maintenance 

$ - -  
- - 
- - 
- - 
12,300 
12,300 
12,300 
12,300 
12,300 
12,300 
12,300 
12,300 
12,300 
12,300 
34,500 
34,500 
34,500 
34,500 
34,500 
34,500 
34,500 
34,500 
34,500 
34,500 
34,500 

$ 502,500 

$ 20,100 

District 

Operationand 
Maintenance 

$ 13,000 
13,000 
13,000 
13,000 
13.000 
13,000 
13,000 
13,000 
13,000 
18,000 
18,000 
18,000 
18,000 
2 8,000 
18,000 
18,000 
18,000 
18,000 
18,000 
18,000 
18,000 
18,000 
18,000 
18,000 
18,000 

$ 405,000 

$ 16,200 



Table 72 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE WASTEWATER SLUDGE ELEMENT 
OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR WALWORTH COUNTY: 1976-2000a 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 

City o f  

Facility 
Construction 

$ - -  
- - 
-. 
-. 
. - 
- - 
70,000 
360,000 
360,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 

$ 790,000 

Wastewater Sludge Plan Element 

- - 
80,000 
370,000 
370,000 

1985 10 -. 
1986 1 1  - - 
1987 12 - - 
1988 13 - - 
1989 14 - - 

- - 
- - 
- - 
- - 
- - 

1995 20 - - 
1996 21 -. 
1997 22 - - 
1998 23 - - 
1999 24 . - 

- . 

Total $ 220,000 $ 124,400 $ 280,000 $ 137,300 $ 820.000 

Annual Average $ 8,800 $ 4,976 $ 11,200 $ 5,492 $ 32,800 

Lake Geneva 

Operationand 
Maintenance 

$ 20,000 
20.000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 

$ 704,000 

$ 31,600 

2 1.000 
2 1.000 
21,000 
28,000 
28,000 
28,000 
28.000 
28,000 
28,000 
28.000 
28,000 
28,000 
28,000 
28,000 
28,000 
28,000 
28,000 
28,000 
28,000 
28,000 --- 

$ 644,000 

$ 25,760 

20,000 
90,000 
90,000 

- - 
- - 
- - 
- - 
- - 
- - 
- . 
- - 
- - 
. - 
- - 
- - 
- - 
-. 
- - 
- . 
- - 

$ 200,000 

$ 8,000 

$ 28,160 

Village of Genoa City 

$ 90,000 

$ 3,600 

Village o f  

Facility 
Construction 

$ - -  
- - 
- . 
- - 
- - 
- - 
50,000 
240,000 
240,000 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
. - 
-. 
- - 
- 
. - 
- - 
- - 
- - 

$ 530,000 

Wastewater Sludge 

Facility 
Construction 

$ - -  
- - 
-. 
- - 
- - 

Plan Element 

East Troy 

Operationand 
Maintenance 

$ 12,000 
12,000 
12,000 
12,000 
12,000 
1 2,000 
12,000 
12,000 
1 7,000 
1 7,000 
17,000 
1 7,000 
17,000 
1 7,000 
17,000 
17,000 
1 7,000 
1 7,000 
1 7,000 
1 7,000 
17,000 
1 7,000 
1 7,000 
17,000 
17,000 

$ 385,000 

$ 21,200 

City o f  

Facility 
Construction 

$ - - 
- - 
- - 
-. 

- - 
240,000 

1.1 00.000 
1,100,000 

- - 
- - 
- - 
- - 
80,000 
450,000 
450,000 
- - 
- - 
- . 
-. 
- - 
- - 
- - 
- - 
- - 
- - 

$ 3,420,000 

$ 136,800 

Operation and 
Maintenance 

$ 4.400 
4.400 
4,400 
4,400 
4,400 

Village 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
- - 
- - 
- - 
20,000 

1 30,000 
130,000 
. . 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- . 
- - 
- - 
- - 
- - 

$ 280,000 

$ 11,200 $ 15,400 

Whitewater 

Operationand 
Maintenance 

$ 33,000 
33,000 
33,000 
33,000 
33,000 
33,000 
33,000 
52,000 
52,000 
52,000 
52,000 
52,000 
52,000 
52,000 
134,000 
134,000 
134,000 
134,000 
1 34,000 
134,000 
134.000 
134,000 
1 34,000 
134,000 
134,000 

$ 2,069,000 

$ 82,760 

Town of Lyons 
Village of Sharon 

of Darien 

Operationand 
Maintenance 

$ 5,700 
5,700 
5,700 
5,700 
5,700 
5,700 
5,700 
5,700 
5,700 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 
7,800 

$ 176,100 

$ 7,044 

Village o f  

Facility 
Construction 

$ - -  
. . 
-. 
- - 
. . 

Sanitary 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
-. 

Facility 
Construction 

$ - -  
- - 
- - 
- - 
. - 

Walworth 

Operation and 
Maintenance 

$ 21,000 
2 1.000 
2 1.000 
2 1.000 
21,000 

District No. 2 

Operation and 
Maintenance 

$ - -  
- - 
-. 
- - 
- - 

Operation and 
Maintenance 

$ 4,200 
4,200 
4,200 
4,200 
4,200 



Table 72 (continued) 

a Costs are expressed in terms of August 1976 dollars (ENR Construction Cost lndex = 
2445 and Consumer Price lndex = 169.11. The costs include capital and operation and 
maintenance but do not include the costs o f  debt retirement or the effects of inflation. 
The costs include engineering, legal, and administrative-allowances and contingencies, as 
well as interest during construction. 

Source: SEWRPC. 

for nonpoint source pollution abatement measures. 
Towns may borrow in anticipation of special assess- 
ments for lake improvements, soil conservation work, 
and storm sewers. Counties may borrow and issue bonds 
to  finance the costs of shore protection work and 
the construction of incinerators, composting plants, 
recycling plants, and sanitary landfills. Villages and 
cities are authorized to  issue bonds for incineration 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

and solid waste collection and disposal. Inland lake 
protection and rehabilitation districts may also borrow 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

for the construction of any needed improvements and 
the acquisition of any needed equipment. 

Annual Average 

Wastewater Sludge 
Plan Element 

Walworth County 
Metropolitan Sewerage 

Special Assessments: Most governmental units that have 
authority to provide for sanitary sewerage facilities have 
special assessment powers under various provisions of the 
Wisconsin Statutes. Cities and villages have such special 
assessment powers under Sections 62.18(16) and 61.39 
of the Statutes; metropolitan sewerage districts have 
special assessment powers under Sections 59.96(9) 
and 66.25 of the Statutes; and town sanitary and utility 

Facility 
Construction 

$ - -  
-. 
. - 
- - 
. - 
170,000 
760,000 
760,000 
- - 
- - 
. - 
- - 
1 10.000 
530,000 
530,000 
. - 
- - 
-. 
- - 
- - 
- - 
. . 
- - 
. - 
- - 

$ 2,860,000 

5 114,400 

Facility 
Construction 

$ - -  
- - 
- - 
-. 
. - 
430,000 

2,170,000 
3,090,000 
1,330.000 
230,000 
- - 
- - 
190,000 
980,000 
980,000 
- - 
- - 
- - 
- - 
- - 
- -  
- - 
- - 
- - 
- - 

$ 9,400,000 

$ 376,000 

districts have such special assessment powers under 
Sections 60.309 and 66.072 of the Statutes. Such special 
assessment powers and revenues may be expected 
normally to  be used primarily for local sewerage system 
improvements needed to extend sewer service to  the areas 
recommended in the areawide water quality management 
plan, as opposed to the areawide facilities included in 
the plan. 

District 

Operation and 
Maintenance 

$ 21,000 
21,000 
2 1.000 
2 1.000 
21,000 
21,000 
21,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
32,000 
132,000 
132,000 
132,000 
132,000 
132,000 
1 32,000 
1 32,000 
132,000 
132,000 
132,000 
132,000 

$ 1,823,000 

5 72,920 

Total 

Operation and 
Maintenance 

5 121,300 
121,300 
121,300 
121,300 
121,300 
121,300 
121,300 
156,300 
182.200 
185,200 
185,200 
185.200 
185.200 
185,200 
367,200 
367,200 
367,200 
367,200 
367,200 
367,200 
367,200 
367,200 
367,200 
367,200 
367,200 

$ 6,152,800 

$ 246,112 

Town boards are authorized by Sections 60.29(29) and 
66.345 to levy special assessments for lake improvements 
and soil conservation work. Villages and cities are 
authorized to levy special assessments for any municipal 
work or improvement conferring special benefits on 
private property. Inland lake protection and rehabili- 
tation districts may raise money through special assess- 
ments to finance projects that have been approved 
by the district and the Department of Natural Resources. 
Although soil and water conservation districts have 
no assessment powers, such districts may recover the 



Table 73 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE WASTEWATER SLUDGE ELEMENT 
OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR WASHINGTON COUNTY: 1976-2000a 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

a Costs are expressed in terms of August 1976 dollars IENR Construction Cost lndex = 2445and Consumer Price lndex = 169.1). nte  costs include capital and 
operation and maintenance but do not include the costs of debt retirement or the effects of inflation. The costs include engineering, legal, andadministrative 
allowances and contingencies, as well as interest during construction. 

S0ur~e: SEWRPC. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 -- 

Annual Average 

Village o f  

Facility 
Construction 

$ - - 
- - 
- - 
- - 
- - 
- - 
-. 
50,000 

210,000 
210,000 
- - 
- - 
- - 
-. 
- - 
. - 
-. 
. . 

- - 
. - 
- - 
- - 
- - 
-. 
- - 

$ 470,000 

City of 

Facility 
Construction 

$ - -  
- - 
- . 
. - 
- - 
. . 
-. 
10.000 
50,000 
50,000 

- - 
- - 
90,000 

450,000 
450,000 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
- - 
. - 

$ 1,100,000 

Wastewater Sludqe Plan Element 

Kewaskum 

Operationand 
Maintenance 

$ 9,400 
9,400 
9.400 
9,400 
9.400 
9,400 
9,400 
9,400 
9.400 

13,600 
13,600 
13,600 
13,600 
13,600 
13,600 
13,600 
13,600 
13,600 
13,600 
1 3,600 
13,600 
13,600 
13,600 
13,600 
13,600 

$ 302,200 

$ 18,800 

Hartford 

Operationand 
Maintenance 

$ 61,000 
6 1.000 
61,000 
61.000 
61,000 
6 1,000 
6 1,000 
6 1.000 
61,000 
7 1.000 
7 1.000 
7 1.000 
7 1,000 
71,000 

141,000 
141,000 
141,000 
141,000 
141,000 
141,000 
141,000 
141,000 
141,000 
141,000 
141,000 

$ 2,455,000 

$ 44,000 

Facility 
Construction 

$ - - 
- - 
250,000 

1,170.000 
1,420,000 

360,000 
280,000 
490,000 
530,000 
380,000 
- . 
- - 
380,000 

1,700,000 
1,700,000 

- - 
- . 
- - 
- - 
. - 
- . 
- - 
- - 
- - 
- - 

$ 8,660,000 

$ 12,088 $ 98,200 

Wastewater Sludge 

Village of Newburg Total 

Operationand 
Maintenance 

$ 172,900 
172,900 
172,900 
172,900 
206,900 
215,100 
215,100 
222,700 
225,800 
242.1 00 
242,100 
242,100 
242,100 
242,100 
525,500 
525,500 
525,500 
525,500 
525,500 
525,500 
525,500 
525,500 
525,500 
525,500 
525,500 

$ 8,768,200 

$ 346,400 $ 13,200 

Plan Element 

City o f  

Fac i l~ ty  
Construction 

$ - - 
-. 

250,000 
1,110,000 
1,110,000 
. - 
- - 
- - 
- . 
- - 
- - 
- - 
1 70,000 
670,000 
670,000 
- - 
- . 
- - 
- - 
- . 
- - 
. - 
- - 
- - 
- - 

$ 3,980,000 

$ 159,200 

Facility 
Construction 

$ - -  
- - 
- . 
. - 
- - 

$ 10,800 $ 350,728 

Village of 

Facility 
Construction 

$ - - 
. - 
- - 
60,000 

310,000 
310,000 
-. 
- - 
- - 
- . 
- - 
- - 
70,000 

3 10.000 
310,000 
- . 
- -  
- - 
- - 
- - 
- - 
- - 
. . 
- - 
. - 

$ 1,370,000 

$ 54,800 

West Bend 

Operationand 
Maintenance 

$ 74,000 
74,000 
74,000 
74,000 

108,000 
108,000 
108,000 
108.000 
108,000 
108,000 
108,000 
108,000 
108,000 
108,000 
255,000 
255,000 
255,000 
255,000 
255,000 
255,000 
255,000 
255,000 
255,000 
255,000 
255,000 

$ 4,181,000 

$ 167,240 

Operationand 
Maintenance 

$ 5.000 
5,000 
5,000 
5,000 
5,000 

Village o f  Slinger 

$ 6,044 $ 7,108 

Jackson 

Operationand 
Maintenance 

$ 10,800 
10,800 
10,800 
10,800 
10,800 
19,000 
19,000 
19,000 
19,000 
19,000 
19,000 
1 9,000 
19,000 
19,000 
56,000 
56,000 
56,000 
56,000 
56,000 
56,000 
56,000 
56,000 
56,000 
56,000 
56,000 

$ 841,000 

$ 33,640 

Facility 
Construction 

$ - -  
- - 
. - 
- - 
- . 

Allenton Sanitary 

- - 8,000 
30,000 8,000 

150,000 15,600 
150,000 1 5,600 
- - 1 5,600 
- - 15,600 
- - 15,600 

. - 15,600 
- - 15,600 
- - 45,000 
- - 45,000 
- - 45,000 
- - 45,000 
- - 45,000 
- - 45,000 
. - 45,000 
- - 45,000 
- - 45,000 
-. 45,000 
- - 45,000 

Operationand 
Maintenance 

$ 8,000 
8,000 
8,000 
8,000 
8,000 

District 

Facility 
Construction 

$ - -  
. . 
- - 
- - 
- . 
* - 
- - 
30,000 

1 20,000 
1 20,000 
-. 
- - 
- - 
- - 
. - 
-. 
- - 
- - 
- - 
- . 
- - 
- . 
. - 
. - 
- - 

$ 270,000 $ 330,000 

$ 45,600 

No. 1 

Operationand 
Maintenance 

$ 4,700 
4,700 
4,700 
4,700 
4,700 
4.700 
4,7 00 
4,700 
4,700 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 
6,800 

$ 151,100 

$ 26,408 

$ 177,700 $ 1,140,000 $ 660,200 



Table 74 

SCHEDULE OF CAPITAL AND OPERATION AND MAINTENANCE COSTS FOR THE WASTEWATER SLUDGE ELEMENT 
OF THE RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR WAUKESHA COUNTY: 1976-2000a 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

Annual Average 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

AnnualAverage 

Village of 

Facility 
Construction 

- - 
- - 
- - 
- - 
- - 
30,000 

160,000 
160.000 
- - 
- - 
- - 
- - 
50,000 

240.000 
240,000 
- - 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 880,000 

City of 

Facility 
Construction 

$ - -  
- - 
- . 
- - 
-. 
-. 
. . 
1 10.000 
480,000 
480,000 
. - 
- . 
220,000 
970,000 
970,000 
- . 
- . 
. - 
- - 
- . 
. - 
. . 
- . 
. . 

- - 

$ 3,230,000 

Dousman 

Operation and 
Maintenance 

$ 6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 

10.800 
10,800 
10,800 
10.800 
10.800 
10,800 
10.800 
33,500 
33,500 
33,500 
33,500 
33,500 
33,500 
33,500 
33,500 
33,500 
33.500 
33,500 

$ 486,100 

$ 35,200 

Brookfield 

Operation and 
Maintenance 

$ 70,000 
70,000 
70,000 
70,000 
70,000 
70,000 
70,000 
70,000 
70,000 

106,000 
106,000 
106,000 
1 06,000 
106,000 
294,000 
294,000 
294,000 
294,000 
294,000 
294,000 
294,000 
294,000 
294,000 
294,000 
294,000 

$ 4,394,000 

$ 129,200 

Delafield-Hartland 
Water Pollution 

Village of 

Facility 
Construction 

$ - -  
- - 
. - 
. - 
. - 
80.000 

350,000 
350,000 
. . 
- - 
. - 
- - 
90,000 

450,000 
450,000 
- . 
. - 
- - 
. - 
- . 
- . 
. . 
-. 
- - 
- . 

$ 1,770,000 

$ 19,444 $ 175,760 

Wastewater Sludge 

Control 

Facility 
Construction 

$ - -  
- - 
-. 
151,000 
684,000 
684,000 
- - 
. - 
- - 
- - 
- - 
- - 
99,000 

450,000 
450,000 
- - 
- - 
-. 
- - 
- - 
- - 
-. 
- - 
- - 
- - 

$ 2,518,000 
- 

$ 100,720 

Mukwonago 

Operation and 
Maintenance 

$ 16,000 
16,000 
16,000 
16,000 
16,000 
16,000 
16,000 
25,000 
25,000 
25,000 
25,000 
25,000 
25,000 
25,000 
69,000 
69,000 
69,000 
69,000 
69,000 
69,000 
69,000 
69,000 
69,000 
69,000 
69,000 

$ 1,046,000 

$ 70,800 

Plan Element 

City of 

Facility 
Construction 

$ 147,000 
659,000 
659,000 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
152,000 
687,000 
687,000 
- - 
- - 
. . 
. - 
- - 
. . 
. - 
- . 
. - 
. - 

$ 2,991,000 

$ 119,640 

Commission 

Operation and 
Maintenance 

$ 9,000 
9,000 
9,000 
9,000 
9,000 

14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
14,000 
92.000 
92,000 
92,000 
92,000 
92,000 
92,000 
92,000 
92,000 
92,000 
92,000 
92,000 

$ 1,183,000 

$ 47,320 $ 41,840 

Wastewater Sludge 

Village o f  

City o f  

Facility 
Construction 

$ - -  
- - 
- - 
290,000 

1,330,000 
1,330,000 

- - 
- * 
- - 
- - 
- - 
- - 
230,000 

1,020.000 
1,020,000 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
. . 

- - 
- - 

$ 5,220,000 

$ 208,800 

Oconomowoc 

Operation and 
Maintenance 

$ 23,000 
23,000 
40,000 
40,000 
40,000 
40,000 
40,000 
40,000 
40.000 
40,000 
40,000 
40,000 
40,000 
40.000 

180.000 
180,000 
180,000 
180,000 
1 80,000 
180.000 
180.000 
1 80,000 
180.000 
180.000 
180,000 

$ 2,506,000 

$ 100,240 

Plan Element 

North 

Facility 
Construction 

$ - -  
. - 
.. 
. - 
-. 
. - 
. - 
. - 
30,000 

140,000 
140,000 
. - 
-. 
- - 
.. 
- - 
.. 
-. 
- - 
- - 
- - 
- - 
- - 
- - 
. - 

$ 310,000 

$ 12,400 

Waukesha 

Operation and 
Maintenance 

$ 81.000 
81.000 
81,000 
81,000 
81,000 
94,000 
94,000 
94,000 
94,000 
94,000 
94,000 
94,000 
94,000 
94,000 

286,000 
286,000 
286,000 
286,000 
286.000 
286,000 
286,000 
28 6.000 
286,000 
286.000 
286,000 

$ 4,397,000 

$ 175,880 

Village 

Facility 
Construction 

$ - -  
. - 
. . 
- - 
- - 
. - 
- . 
. - 
. - 
40,000 

170,000 
170,000 
-. 
. - 
- - 
- - 
- - 
- - 
- - 
. - 
- . 
- - 
-. 
-. 
. . 

$ 380,000 

$ 15,200 

Prairie 

Operation and 
Maintenance 

$ - -  
. - 
. - 
. . 
. - 
- - 
- - 
- - 
. - 
- - 

7,500 
7,500 
7,500 
7,500 
7,500 
7,500 
7,500 
7,500 
7,500 
7.500 
7,500 
7,500 
7,500 
7,500 
7,500 

$ 112,500 

$ 4,500 

of  Wales 

Operation and 
Maintenance 

$ - -  
- - 
-. 
. - 
. . 
- . 
- - 
-. 
- - 
- - 
-. 
11.000 
1 1,000 
1 1.000 
1 1,000 
11.000 
1 1,000 
1 1.000 
1 1.000 
11.000 
11.000 
11.000 
1 1.000 
11.000 
1 1,000 

$ 154,000 

$ 6,160 



Table 74 (continued) 
- 

a Costs are expressed in terms of August 1976 dollars 
(ENR Construction Cost Index = 2445 and Consumer 
Price lndex = 169.11. The costs include capital and 
operation and matntenance but do not include the 
costs of debt rettrement or the effects of mflation. 
The costs include engineering, legal, and administra- 
tive allowances and contingenctes, as well as interest 
during construction. 

Source: SEWRPC. 

Calendar 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Total 

cost and expenses of performing work or operations 
as authorized by court under Section 92.11 of the 
Wisconsin Statutes. 

Project 
Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Total 

Facility 
Construct~on 

$ 147,000 
659,000 
669,000 
44 1,000 

2.01 4,000 
2.1 24,000 

51 0,000 
620,000 
51 0.000 
660,000 
310,000 
170,000 
841,000 

3.81 7,000 
381 7,000 

- . 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

$ 17,299,000 

$ 691,960 

Sewer Service Charges: Section 66.076 of the Wisconsin 
Statutes provides that municipalities may establish sewer 
service charges. The revenues from such charges may 

- 
Annual Average 

Operat~on and 
Maintenance 

$ 205,000 
205,000 
222,000 
222,000 
222,000 
240,000 
240,000 
253,800 
253,800 
289,800 
297,300 
308,300 
308,300 
308,300 
973,000 
973,000 
973,000 
973,000 
973,000 
973,000 
973,000 
973,000 
973,000 
973,000 
973.000 

$ 14,278,600 

$ 571,144 

be pledged as security for mortgage bonds or mortgage 
certificates. For the purpose of making equitable charges 
for all services rendered by a sewerage system, the prop- 
erty benefited may be classified, taking into considera- 
tion the volume of water, the character of the sewage 
or waste disposed, and the nature of the use made of the 
sewerage system. The Federal Water Pollution Control 
Act amendments of 1972 require as a condition to 
obtaining federal grants-in-aid the establishment of user 
charges and industrial cost recovery requirements in 
place of traditional property tax levies. The 1977 amend- 
ments to the Act, however, substantially modify the 
previous user charge and industrial cost recovery 
requirements. Ad valorem tax schedules may now be 
used as a method for imposing user charges among 
residential users, provided each class of users carries its 

proportionate share of operation and maintenance costs. 
The U. S. Environmental Protection Agency Adminis- 
trator is now also authorized to  exempt from industrial 
cost recovery requirements those industries with daily 
discharges of up to 25,000 gallons, provided that any 
waste discharge would not contaminate sludge or reduce 
the treatment process efficiency. 

Rural Land Management Contributions: Section 92.08(9) 
of the Wisconsin Statutes provides that soil and water 
conservation districts may require contributions of 
money, services, or materials to support in whole or 
in part the provision by the district of services, 
material, equipment, or benefits for land or landowner. 

Point Source-Related Grant-in-Aid Programs: One state 
and two federal grant programs are available to 
designated management agencies for the financing of 
sewerage facility improvements. These include the 
following programs : 

1. Wisconsin Fund, Point Source Pollution Abate- 
ment Program-This program, administered by 
the Wisconsin Department of Natural Resources 
pursuant to Section 144.25 of the Wisconsin 
Statutes, provides financial assistance to desig- 
nated point source management agencies for the 
cost of approved water pollution abatement and 
prevention projects. Approved projects are 
defined as those included in adopted areawide 
water quality management plans. Eligible projects 
include sewage treatment facilities; trunk and 
relief sewers; outfall sewers; and certain sewage 
collection systems. The state grant may total up 
to  60 percent of the total project cost, limited, 
however, to the cost of that portion of an 
approved project that is designed to accommo- 
date urban development only through 1985. 

2. Federal Waste Treatment Works Construction 
Program-This program is administered by the 
U. S. Environmental Protection Agency and pro- 
vides federal financial assistance in the amount 
of 75 percent of the total cost of approved 
projects. Projects must be found to  be in 
conformance with an approved areawide water 
quality management plan and an approved sew- 
erage facilities plan. It is anticipated that 
all of the facilities included in the point source 
pollution abatement element of the recom- 
mended areawide water quality management plan 
will be eligible for 75 percent federal assistance 
under this program. 

3. Federal Rural Waste Disposal Facilities Program- 
This program is administered by the U. S. Depart- 
ment of Agriculture, Farmers Home Adminis- 
tration, and provides grants in amounts up to  
50 percent of the cost of developing rural waste 
collection and disposal systems. Those man- 
agement agencies that are located outside of 
metropolitan areas and that serve up to 5,500 
population are eligible for these grants. 



Nonpoint Source-Related Grant-in-Aid Programs: Two 
state and five federal grant programs are available to 
designated management agencies for the financing of 
nonpoint source-related facility improvements. These 
include the following programs: 

1. Wisconsin Fund, Nonpoint Source Pollution 
Abatement Program-This program, adminis- 
tered by the Wisconsin Department of Natural 
Resources pursuant to  Section 144.25 of the 
Wisconsin Statutes, provides state grants up to  
50 percent of the cost of constructing or other- 
wise carrying out approved nonpoint source 
water pollution abatement projects and practices. 
It is intended that this program be administered 
in conjunction with a similar federal program, 
discussed below, to  provide up to 70 percent 
in state and federal funding of the cost of con- 
structing or otherwise carrying out such facilities 
and practices. Eligible projects and practices are 
to be determined through the detailed facilities 
planning process for nonpoint source pollution 
abatement described earlier in this chapter. This 
planning process is referred to by the Wisconsin 
Department of Natural Resources as "priority 
watershed planning" and is discussed in Chapter 
NR 121 of the Wisconsin Administrative Code. 

2. State Soil and Water Conservation Program-This 
program, administered by the Wisconsin Board of 
Soil and Water Conservation Districts, provides 
grants to the county soil and water conservation 
districts in amounts up to  50 percent toward the 
cost of installing approved soil and water conser- 
vation projects. 

3. Federal Agricultural Conservation Program-This 
program, administered by the U. S. Department 
of Agriculture, Agricultural Stabilization and 
Conservation Service, provides grants to  farmers 
for carrying out approved soil, water, woodland, 
and wildlife conservation practices. 

4. Federal Resource Conservation and Development 
Program (RC&D)-This program, administered 
by the U. S. Department of Agriculture, Soil 
Conservation Service, provides cost-sharing up 
to 100 percent for flood control and sediment 
control works and up to 50 percent for construc- 
tion of water conservation works, structural 
recreation works, and improved land use mea- 
sures. A comprehensive RC&D program applica- 
tion for the seven-county Southeastern Wisconsin 
Region was submitted to the U. S. Secretary of 
Agriculture in July 1973. This application has 
not to date been funded, however, and the cur- 
rent federal policy is not to fund new projects 
under this program. 

5. Federal Cropland Adjustment Program-This 
program, administered by the U. S. Department 
of Agriculture, Agricultural Stabilization and 

Conservation Service, provides grants in amounts 
up to  50 percent of the cost to farmers to  divert 
cropland to protective conservation uses for 5- to  
10-year periods, the cost being based upon the 
value of the crops that would be produced. This 
program also provides cost-sharing up to 50 per- 
cent toward the cost of carrying out good conser- 
vation practices such as the establishment of 
vegetation cover, forest cover, and good wildlife 
habitat, and the preservation of natural beauty. 

6. Federal Multiple-Purpose Watershed Program- 
This program, administered by the U. S. Depart- 
ment of Agriculture, Soil Conservation Service, 
through the State Soil Conservation Board, 
provides cost-sharing up to 100 percent to  quali- 
fied sponsors, such as soil and water conservation, 
flood control, drainage, or irrigation districts, for. 
flood prevention works and up to 50 percent 
toward agricultural water management, public 
recreation, fish and wildlife development, acqui- 
sition of certain recreational land rights, and 
agricultural land planning and treatment. 

7 .  Section 208 Agricultural Cost-Sharing Program- 
Section 208Cj) of the Federal Water Pollution 
Control Act was created by the 1977 amend- 
ments to provide for agricultural cost-sharing for 
the implementation of measures incorporating 
"Best Management Practices" to  control nonpoint 
source pollution in those areas with Section 208 
certified plans. Practices must be consistent with 
the certified plan. The U. S. Secretary of Agri- 
culture, acting through the Soil Conservation 
Service, is authorized to  enter into agreements 
of not less than 5 nor more than 10 years in 
terms with owners and operators having con- 
trol of rural lands. The landowner must agree to 
implement a plan approved by the Soil Conser- 
vation Service. In return, the U. S. Secretary 
of Agriculture agrees to  provide technical 
assistance and authorize cost-sharing for those 
practices that he deems to be appropriate and 
in the public interest. The amount of cost-sharing 
shall not exceed 50 percent except in those 
cases where the main benefits will be to  
improve offsite water quality and where the 
burden placed on the landowner will be of 
such magnitude so as to  prevent him from 
participating in the program. 

Technical Assistance 
Certain federal, state, regional, and county agencies upon 
request provide various types of technical assistance 
useful in water quality management plan implementation 
to local units of government. Limited guidance and 
assistance may be provided without cost, or such assis- 
tance may be provided for a nominal fee. In some cases, 
the local unit of government may contract with the 
agency for more extensive technical assistance ser- 
vices. A summary of the various levels and types 
of assistance available by agency follows: 



1. Federal Agencies-At the federal level, the 
U. S. Environmental Protection Agency pro- 
vides technical assistance and advice on request 
at no cost to state and local units of govern- 
ment and to private firms relative to water 
quality management problems and areawide 
water quality management plan implementation. 
The U. S. Department of Agriculture, Soil Con- 
servation Service, provides technical assistance 
to  local units of government and soil and water 
conservation districts for resource conservation, 
development, and utilization programs. The Soil 
Conservation Service also provides technical 
assistance to  local units of government in the 
adaptation of the detailed operational soil survey 
and interpretive analyses to urban planning and 
development problems. 

2. State Agencies-At the state level, the Wisconsin 
Department of Natural Resources is authorized 
under Section 144.025(2)(h), upon request and 
without charge, to  consult with and advise owners 
and operators of sewage treatment facilities 
as to the best method of sewage disposal. The 
Department is not required, however, to  prepare 
specific facility plans. In addition, the Depart- 
ment provides continuing technical assistance 
services t o  treatment plant operators regarding 
the proper operational procedures to be followed 
in achieving the necessary treatment levels and 
maintaining the performance standards recom- 
mended in areawide water quality management 
plans. The Department is authorized to extend 
assistance to local units of government for the 
purpose of securing uniformity of water resource 
protection regulations. 

3. The University of Wisconsin-Extension, through 
the county agents and extension specialists, 
provides important educational and technical 
assistance to farmers and to local units of govern- 
ment in public affairs and soil and water conser- 
vation. Since the work of the Regional Planning 
Commission is entirely advisory, the importance 
of the organized educational efforts directed at 
achieving public understanding and acceptance of 
the regional plans cannot be overestimated. The 
University Extension can, in this respect, fulfill 
an indirect, yet very important, plan implemen- 
tation function. 

The State Board of Soil and Water Conservations 
Districts is authorized to provide assistance 
to landowners and to the county soil and 
water conservation districts in carrying out 
soil and water conservation practices. 

4. Areawide Agencies-At the regional level, the 
Regional Planning Commission staff as part of its 
continuing water quality management planning 
program stands ready and willing to  provide 
whatever technical assistance it can to the imple- 

menting agencies in securing and ensuring con- 
tinued compliance with the plan recommenda- 
tions in the design of sewerage facilities, thereby 
also ensuring that such facilities will be eligible to 
receive maximum federal and state grants-in-aid. 
The Southeastern Wisconsin Regional Planning 
Commission, through its Community Assistance 
Division, provides educational, advisory, and 
review services to the local units of government, 
including participation in educational programs, 
such as workshops; the provision of speakers; 
the sponsorship of regional planning conferences; 
the publication of bimonthly newsletters; the 
selection of staff and consultants; the prepara- 
tion of planning programs; special base and soil 
mapping; the preparation of suggested zoning, 
official mapping, sanitary, and land division 
ordinances; the provision of information regard- 
ing federal and state aid programs; and the review 
of local planning programs, plan proposals, 
ordinances, and most state and federal grant 
applications. In addition, the Commission is 
empowered to contract with local units of 
govemment under Section 66.30 of the Wisconsin 
Statutes to make studies and offer advice on land 
use, transportatio?, community facilities, and 
other public improvements. 

The county soil and water conservation districts 
are authorized to  furnish technical assistance to  
landowners or occupiers and any public or private 
agency regarding the prevention of soil erosion 
and floodwater and sedimentation damage and 
the furthering of water conservation and devel- 
opment. Those counties with park or planning 
staffs provide certain technical services related 
to general community planning and develop- 
ment problems to local units of govemment 
and private groups. 

CONTINUING AREAWIDE WATER QUALITY 
MANAGEMENT PLANNING PROGRAM 

As noted earlier in this chapter, i t  is essential that 
a planning body remain on the scene to  coordinate and 
advise on the execution of the recommended areawide 
water quality management plan and to undertake plan 
updating and extension efforts as may be necessitated by 
changing events. As the designated areawide water quality 
management planning agency, under Section 208 of the 
Federal Water Pollution Control Act, the Regional 
Planning Commission is charged with the responsibility 
of conducting this continuing areawide water quality 
management planning program. The following discussion 
concerns the general nature and scope of that continuing 
planning effort, as well as a recommendation concerning 
the best means of providing the necessary financial 
support for that effort. 

Nature and Scope of Continuing Planning Effort 
It is envisioned that the continuing areawide water 
quality management planning effort will require the 



conduct of six major planning functions. These six 
functions are: plan surveillance; plan reappraisal; plan 
expansion; service and plan implementation; procedural 
development; and documentation. Each of these func- 
tions is briefly discussed below. It is anticipated that 
these functions will provide the basis of the continuing 
water quality management work program. That work 
program will be included in the annual overall work 
program prepared by the Commission in conformance 
with federal regulations. 

Plan Surveillance: Under the plan surveillance function, 
regional development is to be carefully monitored in 
relation to  the recommended areawide water quality 
management plan. The extensive data base created by the 
inventories conducted as part of the initial planning 
effort will have to  be maintained and kept up t o  date. 
Of particular importance in this respect will be the 
inventories of existing water quality called for in 
the water quality monitoring plan element. While it 
is not envisioned that the Commission itself will be 
involved in primary water quality data collection 
activities, considerable staff effort will be required 
to analyze the data collected to  determine whether 
progress is being made toward meeting the water 
quality standards that support the recommended 
water use objectives. In addition, careful monitor- 
ing will be required of secondary data sources with 
respect to  existing sources of water pollution. Of 
particular importance in this respect will be the 
monitoring of waste discharge permits issued by the 
Wisconsin Department of Natural Resources in order to 
determine the extent to which the permit requirements 
seek to  implement the plan. Finally, those factors 
pertaining t o  general regional development will have to  be 
carefully monitored, including data pertaining to the 
amounts and spatial locations of changes in population, 
economic activity, and land use development. It  is 
intended that the annual work program of the Commis- 
sion will specify the precise scope of the plan surveillance 
function in any given year, as well as how frequently such 
data are to  be collected. 

Plan Reappraisal: Under the plan reappraisal function, 
the areawide water quality management plan elements 
and the forecasts and assumptions underlying these plan 
elements are to  be continually reappraised in light of 
changes in actual regional development as those changes 
are revealed by the surveillance function. A major plan 
update and revision is proposed to  be undertaken every 
five years beginning in 1985 unless the findings of the 
plan surveillance function indicate otherwise. The 
reappraisal will examine the continued validity of the 
areawide water quality management plan in light of 
identification changes in the water use objectives and 
standards, as well as in any basic assumptions and 
forecasts upon which the plan is based. 

Plan Expansion: In a broad program like the areawide 
water quality management planning program, it is 
necessary to  limit the initial plan development to 
consideration of the most urgent and highest priority 
needs. Under the plan expansion function of the 

continuing program, the scope of the initial planning 
effort can be expected to be expanded t o  address 
additional problems. It is envisioned, for example, that 
additional detailed inland lake water quality studies will 
be undertaken. In addition, it is possible that the program 
could include intensive water quality management studies 
of the Milwaukee, Kenosha, Racine, and Port Washington 
harbor estuary areas. Also, it is possible that the problems 
associated with the disposal of toxic substances could be 
addressed. Whether or not the plan is expanded into these 
additional areas will be largely dependent upon the 
availability of local, state, and federal funding. 

Service and Plan Implementation: Under the service and 
plan implementation function, the initial areawide water 
quality management plan and the data and forecasts upon 
which that plan is based are to  be extended to the 
designated management agencies as a basis for the making 
of day-to-day water quality management decisions, 
thereby promoting integration of federal, state, and 
local planning and plan implementation efforts. The 
service and plan implementation function is extremely 
important because, to be of use in decisionmaking, the 
adopted plan requires almost constant interpretation. 
In addition, the inventory data, analyses, and forecasts 
on which the plan is based must be made available on 
request for review and utilization in subsequent planning 
and plan implementation efforts. In addition, detailed 
facilities planning, necessary to  refine the areawide 
plan, must be fully coordinated with that areawide 
plan. Commission experience in other planning efforts 
indicates that the service and plan implementation 
function is an important one indeed, and one which will 
require a great deal of resources, particularly during 
the early years of plan implementation. 

Procedural Development: Under the procedural develop- 
ment function, the techniques and procedures used for 
water quality management planning are to  be evaluated, 
improved upon, and, where necessary, replaced through 
the development of new techniques and procedures. This 
function includes maintaining a current state-of-the-art 
of water quality management planning capability at the 
regional level. 

Documentation: The documentation function is used 
to meet the continuing need to  provide an important 
historical record of the entire water quality management 
planning process. It  is envisioned that the documentation 
effort under the continuing planning program will consist 
of at least the following: plan amendment documents; 
major planning reports documenting the plan reappraisal 
and expansion efforts; community assistance planning 
reports documenting the more detailed local planning 
efforts of communities in the Region, particularly in 
lake areas; technical reports and technical records 
documenting any precedural development activities; and 
annual reports setting forth a record of the salient water 
quality management planning and plan implementation 
activities in the Region. It is envisioned that such annual 
reports will be included in the Commission's statutorily 
required Annual Report. 



Financial Support for Continuing Planning Effort 
The federal statutes and regulations governing the 
areawide water quality management planning process 
require that a means be found to ensure a sustaining 
source of nonfederal funding for continuing areawide 
water quality management planning efforts. The most 
recent federal rules concerning this matter indicate 
that no federal support for continuing planning pro- 
grams will be forthcoming after October 1,1982. 

In order to meet this federal planning requirement, the 
Commission considered a number of ways in which to 
fund a continuing areawide water quality management 
planning effort, including local property taxes, local sales 
taxes, user fees as established through surcharges on 
sewerage system bills and on septic tank permits, and 
direct state funding. After careful consideration of these 
various sources of nonfederal funding support, the 
Commission believes that the singularly best way to  
proceed is to seek direct state funding of such efforts 
through the Wisconsin Department of Natural Resources. 
This belief is based upon considerations of equity, the 
statewide nature and importance of the planning effort, 
and ease of administration. 

As administered by the U. S. Environmental Protection 
Agency, areawide water quality management planning is 
required to be conducted over the entire State of Wiscon- 
sin. At the present time, there are only three designated 
planning agencies and areas; namely, the Dane County 
Regional Planning Commission for Dane County; the Fox 
Valley Water Quality Planning Agency for portions 
of Brown, Winnebago, Fond du Lac, Calumet, and 
Outagarnie Counties; and the Southeastern Wisconsin 
Regional Planning Commission for Kenosha, Milwaukee, 
Ozaukee, Racine, Walworth, Washington, .and Waukesha 
Counties. The areawide water quality management 
planning efforts in these three designated areas are 
currently being supported by a combination of federal, 
state, and local funds. By contrast, the Department of 
Natural Resources itself is responsible for conducting the 
areawide water quality management planning throughout 
the remaining 59 counties of the State. That effort is 
being funded entirely by federal and state monies. Since 
it is unlikely that any additional areawide planning 
agencies will be designated in the near future for areawide 
water quality management planning in Wisconsin, and 
since such planning is required to be conducted state- 
wide, equity alone would indicate that if no local 
funds are going to be required from counties outside 
the designated areas, then no local funds should be 
required from counties inside the designated areas. It  
would not be fair to  tax the citizens of southeastern 
Wisconsin through a local property tax or a user fee to  
support the areawide water quality management planning 
effort in that Region and then tax them again as state and 
federal taxpayers to support all of the cost of a similar 
plan in nondesignated areas. 

In addition t o  the foregoing considerations, and in 
light of the fact that recent trends in Wisconsin have 
sought to  relieve local property taxes and not add to 
such taxes, thus ruling out for all practical purposes 

that source of revenue for any significant amount of 
support, it should be noted that any proposal to  establish 
a system of user fees through surcharges on sewer service 
bills or septic tank permits would necessarily involve 
establishing a complex and cumbersome administrative 
structure. By contrast, the existing statewide structure 
for income, sales, and other taxes is already well estab- 
lished and can be readily used to  secure whatever funds 
are necessary on a statewide basis to conduct continuing 
areawide water quality management planning efforts. 
Accordingly, it is recommended that the Wisconsin 
Department of Natural Resources seek direct state 
funding of all continuing areawide water quality 
management planning efforts in the State. The amount 
to be secured for each designated management agency 
should be based upon an agreed-upon overall work 
program prepared and approved annually, and should 
be related to the budget cycle currently followed by 
the State. 

SUMMARY 

This chapter has presented the recommended means for 
implementing the areawide water quality management 
plan for the seven-county southeastern Wisconsin 
Region. The chapter includes the designation of manage- 
ment agencies, identification of implementation costs 
and schedules, and assignment of plan implementation 
responsibilities for point source pollution abatement, 
urban nonpoint source pollution abatement, rural 
nonpoint source pollution abatement, and sludge manage- 
ment. In addition, plan implementation recommenda- 
tions are made with respect to  the water quality 
monitoring plan element. 

A summary of the local governmental management agen- 
cies designated to  implement the recommended plan 
is set forth in Table 75. A total of 251 management 
agencies have been designated for plan implementation 
purposes. Of this total, all but 33 currently exist. The 
33 new agencies would be sanitary, utility, and/or lake 
protection and rehabilitation districts required to carry 
out a variety of plan implementation responsibilities in 
direct drainage areas to lakes or, in a few instances, 
to isolated enclaves of urban development within 
unincorporated towns. A total of 133 management agen- 
cies have been designated for point source pollution 
abatement purposes, while 163 management agencies 
have been designated for urban nonpoint source pollution 
abatement, 64 management agencies for rural nonpoint 
source pollution abatement, and 131 management 
agencies for sludge management. 

In Kenosha County, a total of 32 management agencies 
have been designated, as shown in Table 75. Of this total, 
only three new agencies would be created, these being 
a new sanitary or utility district to serve urban develop- 
ment along IH 94 in the Town of Bristol, a new sanitary 
or utility district to serve urban development in the 
Pleasant Park area of the Town of Pleasant Prairie, 
and a new sanitary, utility, or lake protection and 
rehabilitation district t o  serve the area tributary to 
Benedict and Powers Lakes. 



Table 75 

SUMMARY OF LOCAL GOVERNMENTAL MANAGEMENT AGENCY DESIGNATIONS FOR IMPLEMENTATION 
OF THE RECOMMENCED AREAWIDE WATER QUALITY MANAGEMENT PLAN FOR THE REGION 

KENOSHA COUNTY 
Kenofha County. . . . . . . . . . . . . . . . . . . . . . . . .  
KenalhsCountySol land water Conrervst,on D a t r i n  . . 
Cay  of Kenorhs . . . . . . . . . . . . . . . . . . . . . . . .  
V8llage o f  Paddock Lake. . . . . . . . . . . . . . . . . . .  
Village o f  Silver Lake. . . . . . . . . . . . . . . . . . .  
V8iIsge o f  Twin Lakes . . . . . . . . . . . . . . . . . .  
Town o f  Brrghton . . . . . . . . . . . . . . . . . . . . . . . .  
Town of Brlr tol  . . . . . . . . . . . . . . . . . . . . .  

Uf# l l t y  Dtstrict NO. 1 . . . . . . . . . . . . . . . . . . . . . .  
George LakePratect8anand Rehabilitation Dirtr lct  . . 
New D$nr,et-.iH 94 . . . . . . . . . . . . . . . . . . .  

Town o f  Paris . . . . . . . . . . . . . . . . . . . . . . . .  
Town o f  Pleasant Prairie. . . . . . . . . . . . . . . . . . . .  

Sewer U t# i i t y  Dmr ic t  No. 1 . . . . . . . . . . . . . . . . .  
Sewer U t$ l%ty  Dirtr ict  No. 2 . . . . . . . . . . . . . . . . .  
Sewer Utl l l ty D i l r l e t  A . . . . . . . . . . . . . . . . . . . .  
Sewer Utl l i tv Dirtrcct B . . . . . . . . . . . . . . . . .  
Sewer Uti l i ty D l r r t c t  C . . . . . . . . . . . . . . . . . . . .  
Sewer Uti l j tv D l n r l n  D . . . . . . . . . . . . . . . . . . . .  
Sewer Url i l tv Dirtr ict  E . . . . . . . . . . . . . . . . .  
sanitary D in r l c t  NO. 73-1 . . . . . . . . . . . . . . .  
New D#ar#n--Plearant Park . . . . . . . . . . . . . . .  

Town o f  Randall. . . . . . . . . . . . . . . . . . . . . . . .  
New D~arlct--0enedict and Powerr Loker . . . . . . .  

Town o f  Salem. . . . . . . . . . . . . . . . . . . . . .  
Sewer U t# l i t v  Dlrtr ict  No. 1 . . . . . . . . . .  
Sewer Uti i l ty D ! n r i n  No. 2 . . . . . . . . . . . . .  

Town o f  Somerr . . . . . . . . . . . . . . . . . . . . . .  
Sanitary Drrtrlct No. 1 . . . . . . . . . . . . . . . . . . . .  
U t # l # t y  Distr~ct No. 1 . . . . . . . . . . . . . . . . . . . . . .  

D ~ i g n a t e d  
Management Agency 

Town o f  Wheatland . . . . . . . . . . . . . . . . . . . .  
LtIIy Lake Protenionand Rehabilitation D i l r l c t  . . .  

MILWAUKEE COUNTY 
Mrlwaukee County . . . . . . . . . . . . . . . . .  
Milwaukee County Sol1 and Water 

Conre.vat#on O, r r r#n  . . . . . . . . . . .  
M,lwaukee Metropolltan Sewerage Di i fr jct  . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  City of Cudahy 
Clty of Franklin . . . . . . . . . . . . . . . . . . . . . . . .  
City of Glendale . . . . . . . . . . . . . . . . . . . .  
Clty o f  Greenfield . . . . . . . . . . . . . .  
City o f  Mrlwaukee . . . . . . . . . . . . .  
Clty o f  Oak Creek . . . . . . . . . . . . . . . . . . . .  
City of St. Francis. . . . . . . . . . . . . . . . . . . . . .  
City o f  South Mrlwaukee . . . . . . . . . . . . . . . . . . .  
C l t y o f  W.UW.~~$. . . . . . . . . . . . . . . . . . . .  
Clty of West A l l#$  . . . . . . . . . . . . . . . . .  
V8llage o f  Bayrlde . . . . . . . . . . . . . . . . . . . .  
Viiiage of Brown Deer . . . . . . . . . . . . . . . . . .  
V~ l lgeo f  Fox Point . . . . . . . . . . . . . . . . . . . . . .  
Village o f  Greendale . . . . . . . . . . . . . . . . .  
Village of Haler Corners . . . . . . . . . . . .  
V~l lageof River Htllr . . . . . . . . . . . . .  
Vll lwe o f  Shorewoad . . . . . . . . . . . . . . . . . . . . .  
V#llage o f  West Mtlwaukee . . . . . . . . . . . . . . . . . . .  
Vlllage o f  Whlteflrh Bay . . . . . . . . . . . . . . . .  

OZAUKEE COUNTY 
Ozaukee County . . . . . . . . . . . .  
Ozaukee County So81 and Water Mnwrvatton 

D i r t r o t .  . . . . . . . . . . . . . . . . . . . .  
Clty o f  Cedarburg . . . . . . . . . . . . . . . . . . . . . .  
City o f  Meqvon . . . . . . . . . . . . . . . . . . . . . . . . . .  
City o f  POI, Warhlngfon. . . . . . . . . . . . . . . . . . . .  
V#llage o f  Belgium . . . . . . . . . . . . . . . . . . . . .  
Village o f  Fledanla . . . . . . . . . . . . . . . . . . . . . .  
vti1age a f  Grafton . . . . . . .  . . . . . . . . .  
Village o f  Saukv~lle . . . . . . . . . . . . . . . . . . . . . .  
Vrliage o f  Thienlvllle . . . . . . . . . . . . . . . . . .  
Town o f  Belgium . . . . . . . . . . . . . . . . . . . . . . . .  

New D8rtrict -Lake Church . . . . . . . . . . . . . . .  
Town o f  Cedarburg . . . . . . . . . . . . . . . . . . . . .  
Town o f  Fledonla . . . . . . . . . . . . . . . . . . .  

Waubeka Area Sanitary D ~ r f r i c f .  . . . . . . . . . . . .  
Town o f  GIO~O" . . . . . . . . . . . . . . . . .  
Town o f  Saukv~lle . . . . . . . . . . . . . . . . . . . . .  
Town o f  Part Waihlnoton 

Plan lmplemrntat ion Raponrlbi i i t icr 

De~lgnated 
Manwement Agency 

RACINE COUNTY 
W,xonr$n Department of 

. . . . . . . . . . . . .  Health and Soclsl Servlcer 
Raclne County . . . . . . . . . . . . . . . . . . .  
RaclneCounty So81andWatt Ccccccccf~on Dlr ir icf  . . 

. . . . . . . .  Western Raclne County Sewerage D c l n c t  
. . . . . . . . . . . . . . . . .  c,ty o f  Burllngton 

. . . . . . . . . . . . . . . . . . .  Clt" o f  Raclne 
Village o f  Elmwood Park . . . . . . . . . . . . . . . . .  
Village of North Bay . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  V8l l~ge o f  Rocheler 

. . . . . . . . . . . . . . . . . . . . .  V8llage o f  Stunevant 
. . . . . . . . . . . . . . .  V8iiage o f  Union Grove 

. . . . . . . . . . . . . . . .  V~l lage o f  Waterford 
. . . . . . .  V#l lageof Wrnd Polnf.  . . . . . .  

Town o f  B",i,"gt0". . . . . . . . . . . . . . . . . . . .  
. . . . . . . .  Brawnr Lake Sanitary D # r t r # a  

. . . . . . . . . .  New Oirtrln-.@ahnerr Lake 
New D ~ ~ r l c t - - L o n g  Lake . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Town o f  Caledonla 
Sewer U t l Iny  Dlrtrrct No. 1 . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Caddy VlPa Sanltary Dlstrlct 
. . . . . . . . . . . .  Cresfvlew Sanitary D l n r l n  

N o n h  Park Sanitary D i l r l c t  . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  Town o f  Dover. 

. . . . . . . . . . .  Eagle Lake Sewer U r ~ l ~ t y  D i n r l n  
Town o f  Mt. Plearant. . . . . . . . . . . . . . . . . .  

Sewer Utl l t ty D l l r i e f  No. 1 . . . . . . . . . . . .  
Town o f  Norway . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Sanitary Dlsfrlct NO. 1 
TOW" of Raymond . . . . . . . . . . . . . . . . . .  
Town o f  Rochester . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  Sewer U t# l# ty  D l l r l c f  No. 1 
Town o f  Waferford . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  Sanitary D8drlct No. 1 
Taw" o f  Yorkv,lle. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Sanltarv Dlrtr ict  Na 1 

PO,", 
source 

~ a i l u r i o n  
Ah femcnt  

Pian 

Polnt 
Source 

Pollution 
Abatement 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

Urban 
Nonpolnt 
source 

~ o l l v t l o n  
Abatement 

WALWORTH COUNTY 
. . . . . . . . . . . . . . . . . .  WalworfhCounty 

W8Iwonh County Sol1 and Water 
Canrervat8on Dlnr l c t  . . . . . . . . . . . . . . . . . .  

Waiwolfh County Mefropol8tan 
. . . . . . . . . . . . . . . . . . . .  sewersge D,$f,,Ct 

Geneva Lake Environmental Watershed Agency . . .  
. . . . . . . . . . . . . . . . . . . . .  c , t y  o f  Delavan 
. . . . . . . . . . . . . . . . . . . .  c , t y  of Elkhorn 

. . . . . . . . . . . . . . . . . .  CRy o f  Lake Geneva 
. . . . . . . . . . . . . . . . . . . . . .  Ctty o f  Whnewater 

. . . . . . . . . . . . . . . . . . . . .  Village of Darten 
. . . . . . . . . . . . . . . . . . .  V81lage o f  East Troy 

. . . . . . . . . . . . . . . . .  Vl l lageof Fontan* 
V~l lagea f  Genoa Csty . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  V8llageof Sharon .-- 

. . . . . . . . . . . . . .  V8llageof Walworth..  
. . . . . . . . . . . . . .  v,llag. o f  Wllllamr Bay 

. . . . . . . . . . . . . . . . .  Town o f  Bloomf,eld 
. . . . . . . . . . . . . . . .  New D#rfr#ct--Pel! Lake 

TOW" o f  Daileo . . . . . . . . . . . . . . . . . . .  
Town o f  Delavan . . . . . . . . . .  

. . . . . . . . .  Delavan Lake Sanitary Dlnr lct  
Town o f  Ea* Troy . . . . . . . . . . . . . . .  

Sanltarv Dlrtr lct  No. 1 . . . . . . .  
. . . . . . . . . . . .  Sanitary D#f l r#c t  NO. 2 

Town o f  Geneva . . . . . . . . . . . . . . . . . .  
. . . . . . . . . .  New Dllr lct--Lake Coma 

. . . .  Town of LaFsyctfe . . . . . . . .  
. . . . . . . . . . . . . . .  Town o f  La Grange 

New Drstrlct--Plearant, Green. Middle. 
and Mi l l  Lakes. . . . . . . . . . . . . . . . .  

T o w n o f L l n n  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  Sanitary Dmrict N o  1 

Town o f  Lyons. . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  Ssnltary D ~ r t r m  No. 2 

. . . . . . . . . . . . . . . . . . .  Town of Richmond 
. . . . . . . . . . . . . . .  ~ e w  ~ i n r l a - - ~ a k e  Loraine 
. . . . . . . . . . . .  New D~$t r~c t - -Tu l f l e  Lake 

Town o f  Sharon . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  TOW" o f  Sprrng Pralrle 

Honey Lake Protection and 
Rehabil#mt#on D ls r i c t  . . . . . . . . . . . . . . . . . .  

Town o f  Sugar Creek . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  New D8nrim-Norfh Lake. 

~ e w  ~ t n r ~ c t - - s r l u e r  ~ a k e  . . . . . . . . . . . . .  
. . . . . . . . . . . .  New D l r l c t -  Wandswega Lake 

TOW" o f  Troy . . . . . . . . . . . . . . . . . .  
New D~sfr,c<--Baoth Lake . . . . . . . . . . . . . . . .  

Town o f  Wslworth . . . . . . . . . . . . . . . . . .  
Town o f  Wh~tewilfer . . . . . . . . . . . . . . . . . - .  

. . . . . . .  New D,*r,et--R,ee and Whitewatt, Lakes 

lmplementat~on 

Urban 
N o n w i n f  
Source 

Pol lut~on 
Abatement 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

Rural 
Nonpoint 

source 
h l l u t i o n  

Abatement 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

sludge 
Management 

Rerponribilitier 

Rurai 
Nonralnt 

Source 
Pol lut~on 

Abatement 

X 
X 

.. 

Sludge 
Management 

X 
X 
X 
X 
X 

X 

I Y 



Table 75 (continued) 

WASHINGTON COUNTY 
Wasn w o n  Co.ntv 
Wa$nfngmn Countv So I and HDter 

Con~crat  on Dmnroct 
. . . . . . . . . . . . . . . . . . . . . . . . .  Cay of Hartford 

City of West Bend . . . . . . . . . . . . . . . . . . . . . .  
Vil lqe of G~lmamown . . . . . . . . . . . . . . . . . . . . .  
Vll lqe of Jsckvln . . . . . . . . . . . . . . . . . . . . . . . . .  
V8llage of Kwaskum . . . . . . . . . . . . . . . . . . . . . . .  
V8liage of Nwburg . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  Vllllge of Sllnger 
Town 01 Addlmn . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Allenton Sanitary Donrim No. 1 
TownofBaRon . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  Town of Erin 
N w  D8nrtct.-Druid Lake. . . . . . . . . . . . . . . . . . .  

Town d Fatmtngton . . . . . . . . . . . . . . . . . . . . .  
New Dlrtrict--Green Lake. . . . . . . . . . . . . . . . . . .  
New D~nrict..L~keTwel~e . . . . . . . . . . . . . . . . . .  

Town of Germantown . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  Town of Hartford 

New D~strict-.Pike Lake . . . . . . . . . . . . . . . . . . .  
Town of Jacks" . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  Town of Kmaskurn 
Town of Polk . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  Town of R~chfidd 
N w  Dinrict-.Bark Lake . . . . . . . . . . . . . . . . . . .  
N m  District--Freiss Lake . . . . . . . . . . . . . . . . . . .  
New Disrlct--Lake Five . . . . . . . . . . . . . . . . . . . .  

Town of Trenton . . . . . . . . . . . . . . . . . . . . . . . . .  
Wallace Laka Sanitary Dlnrict . . . . . . . . . . . . . . .  

Town of Wayne . . . . . . . . . . . . . . . . . . . . . . . . . .  
Town of West Bend . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  8'q Cedar Lake Sanitary Dinr id  
. . . . . . . . . . . .  Little Cedar LakeSani~rv Dinrict 

. . . . . . . . . . . . . .  Waukesha County Board of Health 
Delafleid-Hartlend Watn Pollution 

Control Commission . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . .  Menornonee South Sewerage Commision 

. . . . . . . . . . . . .  Poplar Creek Swemge Commirrlon 
. . . . . . . . . . . . . . .  Springdale Swrrsgs Cornmirrton 
. . . . . . . . . . . . . .  Underwood Sewerage Commlrrbn 

. . . . . . . . . . . . . . . . . . . . . . .  City a t  Brookf~eld. 
. . . . . . . . . . . . . . . . . . . . . . . . .  City of Dellfield 

Clfy dMu$kego . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  City of N w  Berlin 

City of Omn~mowoc . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  CRY of Wauksha 

V~llage of Big Bend . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  Village of Butler 

Vil ln~aof Chenequa . . . . . . . . . . . . . . . . . . . . . .  
Village of Oourmn . . . . . . . . . . . . . . . . . . . . . .  
Village d Eagle . . . . . . . . . . . . . . . . . . .  
Village of Elm Grove . . . . . . . . . . . . . . . . . . . . . .  
Vlllagcof Hartland . . . . . . . . . . . . . . . . . . . . . . .  
Village of Lac La Belle . . . . . . . . . . . . . . . . . .  
Vlllage of Lannan . . . . . . . . . . . . . . . . . . . . . . .  
V~iiage of Menomon- Falls . . . . . . . . . . . . . . . . .  
Village of Merfon . . . . . . . . . . . . . . . . . . . . . . . .  
Village of Mukwonago . . . . . . . . . . . . . . . . . . . .  
Village of Nashotah . . . . . . . . . . . . . . . . . . . . . . .  
Villageof Nonh Prairie . . . . . . . . . . . . . . . . . . . .  
Village of Omnomowoc Lake . . . . . . . . . . . . . . . . .  
Village of Pewsukee . . . . . . . . . . . . . . . . . . . . . . .  
Villageof SUSYIX . . . . . . . . . . . . . . . . . . . . . . . . .  
Village of Wales . . . . . . . . . . . . . . . . . . . . . . . . .  
Town of Brookfleld . . . . . . . . . . . . . . . . . . . . . . . .  
Town of D~iafield . . . . . . . . . . . . . . . . . . . . . . . .  
Town of Eagle . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  Eagle Spring Lake Sanltary Dinr ia  
Town of Generee . . . . . . . . . . . . . . . . . . . . . . . . .  
Town of Lisbon . . . . . . . . . . . . . . . . . . . . . . . . . .  

New District . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Town of Merton . . . . . . . . . . . . . . . . . . . . . . . . . .  

New Dmrict-.North Lake. . . . . . . . . . . . . . . . . . .  
N w  Dinri~t-.Beaver Lake . . . . . . . . . . . . . . . . . .  
NW District--Lske Kerrur . . . . . . . . . . . . . . . . . .  

Town of Mukwonago . . . . . . . . . . . . . . . . . . . . . . .  
Phantoo Lake Pmtectbn and 

Rehabilitation Dmrlct . . . . . . . . . . . . . . . . . . .  
New District-Spring Lake . . . . . . . . . . . . . . . . . .  

Town of O m n o m o ~ o ~  . . . . . . . . . . . . . . . . . . . .  
New Dinrict--Lac La Belle . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  New Distr(cf--Moo~ Lake 

Sllver Lake Sanitary District . . . . . . . . . . . . . . . . . . .  

Designated 
Management Agency 

WAUKESHA COUNTY lmnt~nued) 
Okauchee Lake Proten~on and 

Rehabilltation Dlnrlct . . . . . . . . . . . . . . . . . . .  
AIh8ppUn Lake Proteetlon and 

Rehab~l#tat#on Dis t r~n . . . . . . . . . . . . . . . . .  
New Dilrlct-Okauchee . . . . . . . . . . . . . . . . .  

Town of Ottawa . . . . . . . . . . . . . . . . . . . . . . . . .  
Pretty Lake Protection and 

Rehabilltation Dinrict . . . . . . . . . . . . . . .  
Schml Sectlon Lake Protection and 

Rehabllitatlon District . . . . . . . . . . . . . . . .  
Town of Pewaukee . . . . . . . . . . . . . . . . . . .  

Sanitary Dlrtr~ct No 3 . . . . . . . . . . . . . . . . .  
Pewaukee Lakesanitary District . . . . . . . . . . . .  

Town of Summit . . . . . . . . . . . . . . . . . . . . .  
New Dinrm-.Narhatah-Nemahbln Lakes . . . . . . . .  
New Dinrim-Sliver Lake . . . . . . . . . . . . . . .  

T w n  of Vernon. . . . . . . . . . . . . . . . . . . . . . .  
Town of Waukerha . . . . . . . . . . . . . . . . . . . .  

Plan lmplemenIal#on Rerponribil~t8ei 

X 

Source 
Poilution 

Abatement 

Point 

WAUKESHA COUNTY 
Waukerha County . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Waukelha County Soil and 

Water Conservation Dinricf . . . . . . . . . . . . . . . .  

X 

Source 
Pollut,." 

Abafement 

Source 
Poii"110. 

Abatement 

Urban 
Nonpoent 

X 

X 

Sludge 
Manaqernent 

Rural 
Nonpotnt 

Sourn: SEWRPC. 

X 

X 

In Milwaukee County, a total of 22 management 
agencies have been designated. All of these agencies 

X 

X 

currently exist. 

In Ozaukee County, a total of 18 management agencies 
have been designated. Of this total, one new agency 
would be required, that being a sanitary or utility district 
to serve urban development in the Lake Church and 
Harrington Beach urban areas of the Town of Belgium. 

In Racine County, a total of 35 management agencies 
have been designated. Of this total, only two new agen- 
cies would be created, these being a new sanitary, utility, 
or lake protection and rehabilitation district to  serve the 
areas tributary to Bohners Lake and to Long Lake, both 
in the Town of Burlington. 

In Walworth County, a total of 47 management agencies 
have been designated. Of this total, 10 new agencies 
would be created. These 10  agencies would consist 
of new sanitary, utility, or lake protection and rehabilita- 
tion districts to serve Pel1 Lake in the Town of Bloom- 
field; Lake Como in the Town of Genesee; Pleasant, 
Green, Middle, and Mill Lakes in the Town of La Grange; 
Lake Loraine and Turtle Lake, both in the Town of 
Richmond; North Lake, Silver Lake, and Wandawega 
Lake, all in the Town of Sugar Creek; Booth Lake 
in the Town of Troy; and Rice and Whitewater Lakes 
in the Town of Whitewater. 

In Washington County, a total of 34 management 
agencies have been designated. All but seven of these 
agencies currently exist. The seven new agencies would 
be sanitary, utility, or lake protection and rehabilitation 
districts to  serve Druid Lake in the Town of Erin; Green 
Lake and Lake Twelve, both in the Town of Farmington; 
Pike Lake in the Town of Hartford; and Bark Lake, Freiss 
Lake, and Lake Five, all in the Town of Richfield. 



In Waukesha County, a total of 63 management agencies 
have been designated. All but 10 of these agencies 
currently exist. The 10 new agencies would consist 
of sanitary, utility, or lake protection and rehabilitation 
districts to serve existing and proposed urban deveiop- 
ment in the Town of Lisbon; North Lake, Beaver Lake, 
and Lake Keesus, all in the Town of Merton; Spring Lake 
in the Town of Mukwonago; Lac La Belle, Moose Lake, 
and Okauchee, all in the Town of Oconomowoc; and 
Nashotah-Nemahbin Lakes and Silver Lake, both in the 
Town of Summit. 

In addition to designating all of the foregoing manage- 
ment agencies and assigning specific responsibilities 
to such agencies, this chapter includes a discussion of 
the financial and technical assistance available to such 
management agencies in carrying out their various 
assigned responsibilities. This chapter concludes with 
a discussion of the need to establish a continuing 
areawide water quality management planning program 
and recommends that funding for such a program be 
provided directly by the State of Wisconsin through 
the Department of Natural Resources. 



Chapter IV 

SUMMARY AND CONCLUSIONS 

INTRODUCTION 

Water resources constitute one of the most important 
elements affecting the overall quality of the environment, 
as well as the growth and development of an area. Water 
resources not only condition, but are conditioned by 
regional growth and development. Any meaningful 
comprehensive regional planning effort must, therefore, 
recognize water resources as an important element of 
a limited natural resource base to  which both rural 
and urban development must be adjusted if serious 
developmental and environmental problems are to be 
avoided. This is particularly true in the highly urbanized 
seven-county Southeastern Wisconsin Region, a Region 
richly endowed with water resources. Properly hus- 
banded, these water resources can constitute a renewable 
resource that can serve the Region for all time to come. 
Misused and mismanaged, however, these resources will 
become the focus of serious and costly developmental 
and environmental problems, and be a severe constraint 
on the sound social and economic physical develop- 
ment of the Region. Water pollution is one manifestation 
of the misuse of water resources, and the public has 
become increasingly aware of, and concerned over, 
such pollution, which has seriously interfered with 
desired water uses. 

Recognizing the importance of water resources to the 
sound development of the Region, the Southeastern 
Wisconsin Regional Planning Commission in July of 
1975, and pursuant to the requirements of Section 208 
of the Federal Water Pollution Control Act, undertook an 
areawide water quality management planning program for 
the seven-county Southeastern Wisconsin Region. The 
findings and recommendations of that planning program 
are presented in a three-volume report. 

The first volume of the report sets forth the basic 
principles and concepts underlying the water quality 
management study; discusses the relationship of the 
areawide water quality management planning program to 
the Commission's comprehensive regional planning 
program for southeastern Wisconsin, of particular 
relevance being the Commission's land use, park and 
open space, and air quality management planning efforts; 
describes the existing natural and man-made features 
of the Region which affect and are affected by water 
quality; describes the existing level of water quality 
in the lakes and streams of the Region; describes 
the existing sources of water pollution in the Region; 
and describes the legal and financial structures 
which are available to support implementation of 
recommended water quality measures. 

The second volume of the report sets forth recommended 
water quality management objectives, principles, and 
standards, including specific water use objectives for the 
lakes and streams of the Region; discusses probable 
future growth and change in the population and 
economic activity levels and in land use within the 
Region; presents a comparison of existing and fore- 
cast year 2000 water quality conditions against the 
recommended water use objectives and supporting water 
quality standards; and presents and evaluates alterna- 
tive plans to  meet the recommended water use 
objectives. This. the third and final volume of 
S ~ R P C  planning Report No. 30, Recommended Plan, 
presents the recommended regional water quality 
management plan, consisting of a land use plan 
element, a point source pollution abatement element, 
a nonpoint source pollution abatement element, 
a wastewater sludge management element, and a water 
quality monitoring element. 

In addition, this volume presents recommendations for 
the staged implementation of these recommended plan 
elements over the plan design period, including the 
identification of water quality management agencies. An 
environmental assessment of the recommended plan has 
been published separately. For reader convenience this 
chapter sets forth a brief summary of the material 
included in all three volumes of SEWRPC Planning 
Report No. 30. 

Together, the three-volume report is intended to  present 
a sound basis for decisionmaking concerning water 
pollution abatement and control by the local, state, and 
federal units and agencies of government concerned. To 
this end, the report considered the economic and finan- 
cial, as well as the technical and environmental, factors 
involved in such abatement and control, together with 
the social and political considerations involved in plan 
adoption and implementation. 

STUDY ORGANIZATION AND OBJECTIVES 

On September 27, 1974, the Governor of the State of 
Wisconsin designated the seven-county Southeastern 
Wisconsin Region as a water quality management plan- 
ning area under the provisions of Section 208 of the 
Federal Water Pollution Control Act, and designated 
the Commission as the official areawide water quality 
management planning agency for this Region. Pursuant to  
these designations, the Commission in 1975 established 
a Technical Advisory Committee on Areawide Water 
Quality Management Planning to  assist it in the conduct 



of the federally mandated areawide water quality 
management planning program. A Citizens Advisory 
Panel was created to provide increased opportunity for 
representatives of citizen interest groups and for know- 
ledgeable citizens to  become familiar with and influence 
the planning program, the resulting plan, and the imple- 
mentation measures proposed. ' The technical work was 
carried out by the Commission staff with the assistance 
of cooperating governmental agencies, including the 
U. S. Department of the Interior, Geological Survey; the 
Wisconsin Department of Natural Resources; the Uni- 
versity of Wisconsin-Extension Service; the soil and 
water conservation districts of the seven constituent 
counties; the Geneva Lake Watershed Environmental 
Agency; and private consultants engaged by the Com- 
mission, including Hydrocomp, Inc.; Stanley Consultants, 
Inc.; Camp Dresser and McKee, Inc.; Alster and Asso- 
ciates, Inc.; and Sommer-Frey Laboratories, Inc. Each of 
these organizations was selected by the Commission for 
participation in the areawide water quality management 
planning program because of its skill and experience 
in specialized phases of water resources planning, engi- 
neering, and management. The disciplines provided 
through such assistance included photogrammetric 
mapping and control surveys; streamflow measurement; 
surface and groundwater quality sampling and analysis; 
sludge quality sampling and analysis; hydrologic- 
hydraulic water quality simulation modeling; assessments 
of the costs and effectiveness of various pollution control 
measures, including soil erosion control and other non- 
point source pollution abatement measures; agronomy; 
wastewater sludge management; and public information, 
education, and participation. 

The primary objective of the areawide water quality 
management planning program for southeastern Wis- 
consin was to  prepare and adopt an areawide water 
quality management plan providing for the abatement 
and prevention of water pollution in the lakes and 
streams of the Region, and for the attainment of 
recommended water use objectives and supporting water 
quality standards to the year 2000. In addition, the plan 
was intended to include specific recommendations for 
the designation of water quality management agencies 
in order t o  ensure the effective implementation of the 
recommended plan. Other ancillary objectives of the 
planning program included : 

1. Providing for full integration of regional water 
quality management planning with comprehen- 

' A  third committee was envisioned and created to 
provide guidance to those aspects o f  the program having 
important intergovernmental and interagency policy 
implications o f  a statewide nature. This committee was 
not actually called upon to assist in the planning pro- 
gram. The issues with which this committee was to have 
dealt, particularly statewide funding o f  both point and 
nonpoint source pollution abatement programs, were 
instead dealt with by the Statewide Water Quality 
Advisory Committee and the State Nonpoint Source 
Coordinating Committee, committees created by the 
Secretary of the Wisconsin Department o f  Natural 
Resources. 

sive regional planning, particularly regional land 
use, park and open space, and air quality manage- 
ment planning. 

2. Providing for the conduct of a refined areawide 
water quality and qualtity monitoring and model- 
ing program. 

3. Preparing an areawide point source pollution 
abatement plan element through revision and 
refinement, as necessary, of the previously 
prepared and adopted Commission comprehen- 
sive watershed and regional sanitary sewerage 
system plans. 

4. Preparing an areawide nonpoint source pollution 
abatement plan element, extending previous 
Commission watershed planning efforts. 

5. Preparing a practical areawide wastewater sludge 
management systems plan element. 

6. Assisting in the conduct of subarea detailed 
facilities planning for municipal wastewater 
conveyance and treatment facilities consistent 
with the plan. 

7. Providing for the establishment of a continuing 
areawide water quality management planning 
program for southeastern Wisconsin. 

The areawide water quality management planning pro- 
gram for southeastern Wisconsin was conducted using 
the basic seven-step planning process developed by the 
Commission for all of its regional systems planning 
programs. Major steps in this process as applied to  water 
quality management included: the determination of the 
existing water quality of lakes and streams in the region; 
the determination of all sources of water pollution, 
including the determination of the quantity and charac- 
teristics of the pollutants developed by these sources; the 
analysis of existing water quality against both the current 
state-adopted water use objectives and supporting water 
quality standards and the national goal established by 
the U. S. Congress in 1972 of achieving "fishable 
and swimmable" waters throughout the United States; 
the investigation of anticipated growth and change in 
the Region, particularly as such growth and change may 
affect water quality; the preparation of alternative plans 
for the abatement of pollution from the various sources 
and the attainment of the agreed-upon water use objec- 
tives; and the preparation of a recommended com- 
prehensive areawide water quality management plan, 
including the designation of management agencies and 
the assignment of plan implementation responsibilities. 

The entire three-volume planning report only presents 
in brief summary form the large quantity of information 
assembled in the extensive data collection, analysis, 
forecasting, plan design, and plan evaluation phases of 
the areawide water quality management planning program 
for southeastern Wisconsin. Reproduction of all of the 
information gathered and developed in report form is 
impractical; however, all of the basic data developed 
under the program and presented in summary form in the 
three-volume planning report and in supplemental tech- 



nical reports are on file in the Commission offices and are 
available for use to member units and agencies of govem- 
ment and to the general public upon specific request. The 
planning report serves, therefore, the additional purpose 
of indicating the types of water quality and related data 
that are available from the Commission and that may 
be of value to federal, state, or local units of government 
or to  private interests within the Region. 

INVENTORY, ANALYSIS, 
AND FORECAST FINDINGS 

Since the areawide water quality management planning 
program was conducted within the context of the 
Commission's overall, ongoing, comprehensive regional 
planning programs, relevant data and analyses from 
related studies were used in the planning effort. Of 
particular importance in this respect were the Commis- 
sion's intensive studies of the demography and economy 

. - - -- --- 

of the Region, of land use development in the Region, 
and of the underlying and sustaining natural resource 
base of the Region. Previous Commission inventories of 
surface water quality and of sources of water pollution 
were updated under the areawide water quality manage- 
ment planning program. A summary of the most impor- 
tant inventory, analysis, and forecast findings relating to  
water quality management planning is presented in the 
following discussion. 

Population and Economic Activity 
Population and economic activity levels are the most 
basic determinant of pollution loadings and of the need 
for pollution abatement and water quality management 
actions. The resident population of the Region, which 
stood at about 1.79 million persons in 1975, has 
increased at the rate of more than 33,000 persons per 
year from 1950 to 1960, at a rate of more than 18,000 
persons per year from 1960 to 1970, and at a rate of only 
about 6,800 persons per year from 1970 through 1975. 
Region4 population growth rates have thus declined 
significantly from the very high rates of growth experi- 
enced in the recent past to rates that approximate those 
that prevailed in the Region prior to 1950. It appears 
unlikely that the very large absolute population increases 
of the 1950's and 1960's will recur in the Region in 
the foreseeable future, and the internal redistribution 
of population may be expected to  be a more important 
consideration in water quality management planning than 
the accommodation of regional population growth. 

The resident population of the Region in the design ~ 6 a r  
of the water quality management plan-2000-may be 
expected to  approximate 2.22 million persons, repre- 
senting an increase of about 24 percent over the 1975 
population level of about 1.79 million persons. The 
population forecasts indicate continued high population 
growth rates in Ozaukee, Washington, and Waukesha 
Counties, with lower rates of population growth 
in Kenosha, Racine, and Walworth Counties. While 
currently experiencing a decline in population, 
Milwaukee County would, under the forecast, be 
expected to  nearly regain the 1970 population level 
of about 1 million persons by the year 2000. 

I t  should be stressed that the county population forecasts 
are normative ones based upon the Commission's adopted 
land use development objectives, and assume that the 
continued diffusion of urban development into the out- 
lying areas of the Region will be curtailed in the public 
interest through the exercise of land use controls and 
other public policy actions. The individual county 
forecasts assume that the present trend toward popula- 
tion decentralization will be stabilized, and in fact 
reversed in the mid-to-late 1980's, and that the central 
areas of the Region will again experience population 
growth. While at variance with existing trends, this 
assumption is consistent with federal policies that seek 
to  discourage urban sprawl and protect critical environ- 
mental areas and prime agricultural lands, and thereby 
supports national urban policy. 

It is also important to note that the Commission popula- 
tion forecasts meet the requirements set forth by the 
U. S. Environmental Protection Agency in the Federal 
Register of February 27, 1978. These requirements state 
that forecast population levels for a region to be used 
in areawide water quality management planning cannot 
exceed state population forecasts for the same region by 
more than 10 percent. The Commission's population 
forecast for the year 2000 of 2.22 million varies only 
2.4 percent from the Wisconsin Department of Adminis- 
tration's independently prepared forecast of 2.27 million 
persons for the same year. The year 2000 Commission 
population forecast for the fourcounty Milwaukee 
Standard Metropolitan Statistical Area of 1.73 million 
varies only 2.2 percent from the state forecast of 
1.77 million for the same year. In addition, the federal 
requirements indicate that the state population forecasts 
cannot vary from forecasts prepared jointly by the 
U. S. Department of Commerce, Office of Business 
Economics, and the U. S. Department of Agriculture, 
Economic Research Service (BEA-OBERS) by more 
than 5 percent. The Wisconsin Department of Adminis- 
tration forecast of 5.78 million residents for the State 
exceeds the BEA-OBERS forecast of 5.55 million by 
4.1 percent. 

The number of jobs in the Region increased from 
552,700 in 1950 to 779,000 in 1975, an increase of 
about 41 percent, with the largest increases occur- 
ring over the last decade of this period. It is anticipated 
that by the year 2000 employment in the Region will 
reach about 1 million--an increase of about 237,000 jobs, 
or about 30 percent, over the 1975 level. The largest 
increases in jobs are forecast in Milwaukee and Waukesha 
Counties. Historically, employment in the Region has 
been heavily concentrated in manufacturing, although 
this concentration is changing, with the economy 
becoming more oriented toward public and private 
services and trade. The economic factors that promote 
population growth and urbanization in the Region are 
largely centered in and around the major urban areas of 
Milwaukee, Racine, and Kenosha, although diffusion of 
economic activity paralleling the diffusion of population 
into the outlying areas of the Region is occurring. 



Land Use Development 
One of the central concepts underlying the areawide 
water quality management planning program for south- 
eastern Wisconsin is that land use development, water 
quality, and the need for water quality management 
facilities are closely interrelated. The type, intensity, 
and spatial distribution of land use is an important 
determinant of water quality, which in turn influences 
land use development patterns. 

Although urban development in the Region has been 
continuous since 1850, the character of this development 
has changed dramatically since 1950 (see Map 6, Volume 
One). The earlier form of compact, concentric urban 
development has been supplanted by a highly diffused 
pattern of areawide urbanization. Between 1950 and 
1970 a 47 percent increase in urban population was 
accompanied by a 188 percent increase in the amount 
of land committed to  urban use. The spread of urban 
development within the Region has been accompanied by 
a marked reduction in the urban population density of 
the developed portions of the Region-from more than 
11,300 persons per square mile in 1920 to about 4,400 
persons per square mile in 1970. In 1970 urban lands 
occupied about 1 5  percent of the total area of the 
Region, while nonurban land uses occupied about 
88 percent. The greatest proportion of nonurban 
lands is devoted to  agricultural use, which occupies 
about 60 percent of the total area of the Region. 

If trends in land use decentralization exhibited over 
the period 1965 to 1970 continued, land devoted to  
urban use within the Region would increase from about 
512 square miles to about 831 square miles over the plan 
design period--an increase of 319 square miles, or about 
62 percent. Moreover, the average population density of 
the urban area could be expected to decline further to  
about 2,300 persons per square mile. In direct contrast 
to these trends, the adopted regional land use plan for the 
year 2000, used as a basis for the development of the 
areawide water quality management plan, proposes that 
only about 113 square miles of land be converted from 
rural to  urban use to  accommodate growth and change in 
the Region through the year 2000, that the diffusion of 
urban development throughout the Region be halted, and 
that the decline in urban population density be arrested 
and the overall density of the developed urban area 
of the Region be held at a level of about 3,500 persons 
per square mile. 

It should be noted that the highly diffused nature 
of urban development now occurring in the Region, 
together with the sharp decline in urban population den- 
sity, has intensified many long-standing developmental 
and environmental problems, including problems of water 
pollution abatement and water quality management. In 
particular, the concentration of new year-round urban 
development around the shorelines of many of the inland 
lakes within the Region has intensified the need for water 
quality management in order to protect these particularly 
valuable recreational resources. 

Physiography and Geology 
The land forms and physical features of a planning 
area, including the topography and drainage -pattern, 

are important determinants of regional growth and 
development. The physiography of an area must, there- 
fore, be considered in any water quality management 
planning, as well as in comprehensive land use planning. 
Certain physiographic features are particularly important 
to water quality planning, including topography, sub- 
surface geology, surface drainage pattern, and soils. 

The seven-county Southeastern Wisconsin Region is 
located in the upper Midwest between Lake Michigan 
on the east, the Green Bay-Lake Winnebago lowlands 
on the north, the Rock River Basin on the west, and the 
low dunes and swampland at the headwaters of the 
Illinois River on the south. The Region encompasses 
approximately 2,621 square miles of land area and 
68 square miles of inland water area exclusive of Lake 
Michigan, for a total gross land and water area of about 
2,689 square miles. The Region lies astride a major 
subcontinental divide between the upper Mississippi River 
and the Great Lakes-St. Lawrence River drainage basins. 

Glaciation has largely determined the physiography and 
topography, as well as the soils, of the Region. The 
dominant physiographic and topographic feature is the 
Kettle Moraine, an interlobate glacial deposit or 
moraine formed between the Green Bay and Lake Michi- 
gan tongues, or lobes, of the continental glacier that 
moved in a generally southerly direction from its point 
of origin and what is now Canada. The Kettle Moraine, 
which is oriented in a general northeast-southwest direc- 
tion across western Waukesha, Washington, and Walworth 
Counties, is a complex system of kames or crudely 
stratified conical hills; kettle holes marking the site of 
glacial ice blocks that became separated from the ice mass 
and melted to form depressions; and eskers consisting of 
long narrow ridges of drift deposited in abandoned 
drainageways. Because of its still predominantly rural 
character and its exceptional natural beauty, the Kettle 
Moraine and the surrounding area is, and may be 
expected to  continue to be, subjected to increasing 
pressure for urban development. 

The regional surface drainge is characterized by a dis- 
ordered dendritic pattern. There is a preponderance of 
ponds and lakes and much of the Region is covered by 
wetlands, with many streams being mere threads of water 
through those wetlands. The major subcontinental divide 
bisecting the Region places about 1,685 square miles, or 
63 percent of the area of the Region, on the Mississippi 
River side of the divide, with the remaining 1,004 square 
miles, or 37 percent of the area of the Region, on the 
Great Lakes-St. Lawrence River drainage basin side of 
the divide. The surface water drainage pattern of the 
Region may be further subdivided so as to  identify 
11 individual major watersheds, 5 of which-the Root 
River, the Menomonee River, the Kinnickinnic River, the 
Oak Creek, and the Pike River watersheds--are wholly 
contained in the Region. In addition to  the 11 water- 
sheds, there are numerous small catchment areas 
contiguous to Lake Michigan that are drained directly 
to  the lake by small natural streams and artificial drain- 
ageways (see Map 17, Volume One). The surface drainage 
pattern and location of watershed boundaries are particu- 
larly pertinent to areawide water quality management 
planning since one of the basic principles formulated 



under the planning program is the resolution of problems 
on an in-watershed basis. 

A variety of soil types have developed in southeastern 
Wisconsin. All of the diverse soil types of the Region 
have been mapped by the U. S. Soil Conservation Service 
in cooperation with and under contract to the Commis- 
sion; their physical, chemical, and biological properties 
identified; and interpretations of those properties made 
for urban and rural and engineering planning purposes. 

The soil survey data and interpretations indicate that 
about 716 square miles, or 27 percent of the area of the 
Region, are covered by soils that are poorly suited for. 
residential development even with public sanitary sewer 
service (see Map 21, Volume One); about 1,637 square 
miles, or 61  percent of the Region, are covered by soils 
that are poorly suited for residential development 
without sanitary sewer service on lots smaller than one 
acre (see Map 22, Volume One); and about 1,181 square 
miles, or about 44 percent of the area of the Region, 
are covered by soils that are poorly suited for resi- 
dential development without public sanitary sewer 
service even with lots of one acre or more in size 
(see Map 23, Volume One). 

Woodlands and Wetlands 
Man has increasingly influenced the quantity and quality 
of woodlands, wetlands, and aquatic vegetation in the 
Region. In 1970 woodlands in the Region covered a total 
area of about 125,300 acres, or 7 percent of the area 
of the Region (see Map 26, Volume One). Woodlands have 
significant environmental value, limiting runoff and 
promoting infiltration and attendant groundwater 
recharge, contributing oxygen to the atmosphere, and 
otherwise assisting and limiting air and water pollution. 
In addition, woodlands have significant wildlife habitat 
and aesthetic value when viewed in conjunction with the 
beauty of the Region's lakes, streams, and glacial 
land forms. 

Water and wetland areas in the Region in 1970 covered 
about 181,000 acres, or about 11 percent of the area 
of the Region (see Map 28, Volume One). About 48,000 
acres, or 27 percent, actually consisted of surface water, 
with the remaining 132,800 acres consisting of swamps, 
marshes, and other wetland areas. Wetlands attenuate 
peak flood flows, help to  protect stream and lake water 
quality by serving as nutrient and sediment traps, and 
provide important wildlife habitat and aesthetic values. 

Fish and Wildlife Resources 
Most of the major lakes in southeastern Wisconsin and 
many of the perennial streams are capable of supporting 
significant fish populations under existing conditions. 
However, a regional decline in lake and stream water 
quality may be expected to continue in the absence of 
the adoption and implementation of a sound areawide 
water quality management plan. Dominant fish species 
of importance to  the fisheries of the Region include, 
among others, bluegills, largemouth bass, northern pike, 
muskellunge, walleye, bullhead, crappie, yellow perch, 
and carp. 

Wildlife habitat areas in 1970 in the Region covered 
about 259,800 acres, or about 15  percent of the total 
area of the Region (see Map 30, Volume One). About 
1,300 acres of wildlife habitat areas were lost to  
urban development from 1963 to 1970. If the remaining 
wildlife habitat areas in the Region are to  be preserved, 
the woodlands, wetlands, and related surface waters, 
together with the contiguous crop and pasture lands, 
must be protected from mismanagement and continued 
urban encroachment. 

Groundwater Resources 
A groundwater reservoir not only sustains lake levels and 
provides the base flow of the streams within the Region, 
but comprises a major source of water supply. The 
aquifers that underlie the Region may be divided into 
three distinct groundwater sources. These are, in order 
from the land surface downward, the sand and gravel 
deposits of the glacial drift, the shallow dolomitic strata 
of the underlying bedrock, and the deeper sandstone 
and dolomitic strata. The first two aquifers are com- 
monly referred to  collectively as the "shallow" aquifer, 
while the latter is referred to as the "deep" aquifer. The 
shallow and deep aquifers are separated by a layer of 
shale that forms a relatively impermeable barrier between 
the two aquifers. The shallow aquifer is recharged locally 
by downward percolation of precipitation of surface 
water. The shallow aquifer is more susceptible to pollu- 
tion by wastewater than the deep aquifer because it 
is nearer both in distance and in time to potential 
pollution sources. The principal source of recharge to  the 
deep aquifer is precipitation percolating downward from 
glacial deposits into the deep aquifer strata, such strata 
being in contact with the glacial deposits in the Region 
only in the westerly portions of Walworth and Waukesha 
Counties. It is estimated that a potential for severe 
groundwater pollution exists over about 18 percent of 
the total area of the Region, whereas a slight potential 
exists over about 37 percent of the area of the Region 
(see Map 36, Volume One). 

Environmental Corridors 
Environmental corridors are defined as elongated areas 
in the landscape encompassing concentrations of the best 
remaining elements of the natural resource base--areas 
which should, therefore, be preserved in essentially 
natural open uses in order to maintain a sound ecological 
balance, to protect the overall quality of the environ- 
ment, and to preserve the unique natural beauty and 
cultural heritage of the Region. The preservation of 
such corridors in open land uses also avoids potential 
problems associated with improper urban development. 
For example, the placement of urban development in 
areas covered by wet, organic soils can not only lead 
to  wet basements and foundation failures, but to  exces- 
sive and costly clear water infiltration into sanitary 
sewers serving such development. Such corridors encom- 
pass, by definition, three or more of the following 
elements: lakes and streams and associated undeveloped 
shorelands and floodlands; woodlands, wetlands, and 
wildlife habitat areas and areas covered by organic soils; 
areas of rugged terrain and high relief topography, signifi- 
cant geological formations, and physiographic features; 
areas of groundwater recharge and discharge; sites of 



historic, scientific, and cultural value; potential park 
and open space sites; and significant scenic areas and 
vistas. Such corridors occupy approximately 20 percent 
of the total area of the Region (see Map 37, Volume 
One). These corridors generally lie along major stream 
valleys, around major lakes, and through the Kettle 
Moraine area of the Region. 

Prime Agricultural Lands 
Agriculture is still the singularly largest land use in the 
Region, occupying more than 1 million acres of land, or 
60 percent of the total area of the Region. The agricul- 
tural land use base of the Region declined by about 
44,000 acres from 1963 to 1970, or by about 4 percent, 
with the decline being due primarily to the conversion of 
agricultural land uses to urban land uses as a result of 
the highly diffused pattern of urban development taking 
place within the Region. Prime agricultural lands total 
about 491,500 acres, or about 39 percent of all agricul- 
tural lands in the Region (see Map 24, Volume One). 
Between 1963 and 1970 the prime agricultural acreage 
decreased by 8,400 acres, or by about 2 percent. 

A major objective of the Commission's regional planning 
effort has been the preservation in agricultural use of the 
remaining prime agricultural areas of the Region. Such 
areas have been delineated on the basis of soils, size of 
the individual farm units and of the aggregate area being 
farmed, the capital invested in irrigation, drainage, and 
good soil and water conservation practices, and the 
demonstrated ability of the areas to  consistently produce 
higher than average crop yields. The preservation of these 
prime agricultural lands is important for economic rea- 
sons, as well as to ensure the overall wholesomeness of 
the regional environment. The preservation of these areas 
has particularly important implications for water quality 
management planning. The application of good soil and 
water conservation practices and the abatement of 
nonpoint pollution from agricultural. runoff is depen- 
dent in part on the stability of the agricultural communi- 
ties involved. 

Air Quality 
Air quality is not only a particularly important deter- 
minant of the overall quality of the environment of an 
area, but has important direct and indirect effects on 
water quality. Air always contains foreign matter in the 
form of smoke, soot, dust, fly ash, fumes, mists, odors, 
pollens, and spores which through atmospheric fallout 
and washout may directly affect surface quality. Because 
of the direct and indirect linkages involved, air and 
water quality management programs were conducted in 
a coordinated and integrated manner for southeastern 
Wisconsin. The abatement of air pollution within the 
Region through planning and implementation programs 
underway, and especially with respect to  particulate 
matter, should assist in improving surface water quality. 

Climate 
Climate, especially the extreme variations in the principal 
elements of the climate-temperature, precipitation, and 
snow cover--directly affects water quality management, 
as well as the growth and development of an area. The 
Region has a continental-type climate characterized pri- 
marily by a continuous progression of markedly different 

seasons and a wide range of annual temperature and by 
frequent distinct changes in weather conditions which, 
particularly in the winter and spring, normally occur 
once every two or three days. Air temperatures within 
the Region are subject to  great seasonal change and 
yearly variation, as well as to  diurnal variations, and 
influence many of the chemical processes which occur 
in the lakes and streams of the Region. The annual 
temperature range, which is based on monthly means 
for six geographically representative weather observation 
stations, extends from a monthly average daily minimum 
of about 2 1 ' ~  in January to a monthly average daily 
maximum of about 7 1 ' ~  in July. The growing season 
averages about 165 days, with the last frost of spring 
occurring in late April or early May and the first frost 
of fall occurring in mid-October. 

Based on precipitation and snowfall data for eight geo- 
graphically representative observation stations in and 
near the Region, the average annual total precipitation is 
31.3 inches, expressed as water equivalent, with monthly 
averages ranging from a February low of 1.19 inches 
to  a high of 3.77 inches in June. Snow cover is most 
likely in southeastern Wisconsin during the months of 
December, January, and February and averages about 
44.5 inches annually. 

Surface Water Resources and Water Quality 
Surface water resources consisting of lakes, streams, 
and associated floodlands form the most important 
element of the natural resource base of the Region. 
The water resources perform multifaceted functions, 
including the support of numerous popular water- 
oriented recreational activities; the provision of habitat 
for fish and wildlife; the provision of desirable sites 
for vacation homes and permanent residential develop- 
ment; and the provision of water for domestic, municipal, 
and industrial use. The Region contains 1,118 linear miles 
of perennial streams and 100 major lakes-lakes having 
a surface area of 50 acres of more (see Map 17, Volume 
One). The 100 major lakes have a total surface area 
of about 57 square miles, or about 2 percent of the 
total area of the Region, and a total shoreline length 
of 448 miles. There are an additional 228 lakes and 
ponds in the Region with surface areas of less than 
50 acres. The surface water resources in general and 
many of the streams in the Region in particular are 
vulnerable to  pollution because the low flows are small 
relative to  existing and probable future municipal sewage 
treatment plant discharges and other waste loadings. 

The term "water quality" refers to  the physical, chemi- 
cal, and biological characteristics of surface water and 
groundwater. Water quality is determined both by the 
natural environment and by the activities of man. The 
development of an areawide water quality management 
plan requires the collection of definitive data on existing 
levels of water quality in the streams and lakes of the 
planning area, together with an evaluation of the ability 
of those levels to  support existing and proposed water 
uses. Accordingly, water quality conditions and long- 
term trends in such conditions were analyzed by the 
Commission from data obtained by the Commission at 
87 sampling stations located at strategic points on 
the stream networks of the major watersheds of the 



Region in 1964 and over the decade from 1965 through 
1975. Water quality sampling data were available for 
a total of 459 miles of perennial streams in the Region. 

In the Des Plaines River watershed, surface water quality 
conditions were found to be essentially unchanged over 
the 1965 to  1975 decade. Stream water quality condi- 
tions did not meet the water quality standards set by 
the State for dissolved oxygen and fecal coliform 
organisms. In addition, total phosphorus concentra- 
tions were found to be higher than those recommended 
by the Commission. 

In the Fox River watershed, surface water quality 
conditions were found to  be somewhat improved 
between 1965 and 1975. As a whole, however, stream 
water quality conditions did not meet the state water 
use objectives for recreational use and the maintenance 
of a warmwater fishery and other aquatic life. Support- 
ing standards for dissolved oxygen, ammonia-nitrogen, 
and fecal coliform, as well as the recommended level 
for total phosphorus, were generally not met. 

In the Kinnickinnic River watershed, surface water 
quality was found to  be essentially unchanged over the 
decade, although water quality did exhibit some degrada- 
tion as measured by dissolved oxygen, chlorides, and 
fecal coliform. Water quality did meet the state- 
established standards for restricted and minimum use. 

Water quality remained generally unchanged over the 
decade in the Menomonee River watershed and in the 
Honey Creek and Underwood Creek tributaries to that 
river. The main stem of the Menomonee River upstream 
from Honey Creek, which had an assigned use objective 
for recreation and warmwater fishery, did not meet the 
supporting water quality standards associated with those 
uses, nor the recommended level of total phosphorus. 
Honey Creek and Underwood Creek, which are assigned 
restricted use and minimum standards by the State, both 
exhibited excessive levels of fecal coliform counts, 
thus violating even this minimum standard. 

The water quality of the Milwaukee River and its major 
tributaries fluctuated over the study period as measured 
by different indicators between slightly improved, 
unchanged, or slightly degraded. Overall, the trend 
since 1964 indicates a slightly degraded water quality 
condition. In general, the water quality in the Mil- 
waukee River watershed in 1975 did not meet the state- 
established water use objectives and supporting water 
quality standards. 

In the Oak Creek watershed, surface water conditions 
were found to have degraded slightly for all water quality 
parameters except fecal coliform levels, which were 
somewhat improved. The waters generally did not meet 
the state-established water use objectives and supporting 
water quality standards. 

In the Pike River watershed, dissolved oxygen levels 
increased over the decade, indicating that the water 
quality of the Pike River had improved slightly. In 
general, however, the waters of the Pike River watershed 

did not meet the stateestablished water use objectives 
and supporting water quality standards in 1975. 

Several major tributaries of the Rock River originate 
within the sevencounty Region. Over the decade, the 
Bark and Ashippun Rivers showed no significant change 

in water quality conditions. The same was true of the 
Rubicon River except for the improved oxygen levels 
below the City of Hartford sewage treatment plant. 
On the Oconomowoc River no significant changes were 
noted over the decade except below the City of Ocono- 
mowoc sewage treatment plant, where increased plant 
loadings caused a decline in water quality conditions. 
Whitewater Creek showed a slight improvement in water 
quality, particularly in fecal coliform counts over the 
decade. The water quality of Jackson Creek and Turtle 
Creek showed some degradation over the decade. In 
general the water quality of the Rock River tributaries 
lying within the Region, with the exception of portions 
of Jackson Creek, did not meet the supporting water 
quality standards for recreational use and warmwater 
fishery and aquatic life in 1975. 

In the Root River watershed, water quality conditions, 
as measured by fecal coliform, exhibited some improve- 
ment as the result of the abandonment of sewage treat- 
ment facilities. Water quality conditions as measured 
by chloride loadings and dissolved oxygen levels, 
however, exhibited some decline. In general in 1975, 
the water quality conditions of the streams in the 
Root River watershed did not meet the applicable 
water quality standards. 

In the Sauk Creek watershed, a slight decline in dissolved 
oxygen and chloride levels over the decade was found, 
along with generally stable levels of fecal coliform and 
high total phosphorus concentrations. The water quality 
standards established by the State for this stream were 
not, however, met. 

In the Sheboygan River watershed, water quality condi- 
tions in Belgium Creek remained essentially unchanged 
over the decade. These conditions did not meet the 
established water use objectives and supporting water 
quality standards. 

In general for the Region, no major shift in water 
quality conditions over the 1964 through 1975 period 
was found. A subtle decline was noted despite observed 
improvements at sampling stations below points of 
improved or reduced effluent discharges from sewage 
treatment plants, thus indicating that attention to the 
abatement of pollution from point sources alone will 
not be enough to  meet the water use objectives and 
supporting water quality standards. Of the total network 
of 459 miles of perennial streams for which sampling data 
were available, only 88 miles, or 19  percent, met the 
adopted state water quality standards in 1975, compared 
to 164 miles, or 36 percent, in 1964 (see Map 39, 
Volume One). If Commission-recommended phosphorus 
levels are also taken into account, there being no 
state phosphorus standard at the present time, only 
about 9 miles of streams in 1975 would meet the water 
quality standards and criteria. 



Of the 100 major lakes in the Region, water quality 
sampling data were available for only 49. Review of these 
sampling data indicates that only one lake-Mud Lake in 
Ozaukee County-met the recommended water use objec- 
tives and supporting water quality standards in 1975, and 
then only because of the very limited use objectives and 
low standards for this lake, which lies within the Cedar- 
burg Bog. Water quality in some of the other lakes 
did not meet recommended levels for dissolved oxygen or 
ammonia-nitrogen, indicating the deleterious effects of 
human activities on the lakes. Although natural eutrophi- 
cation or aging of lakes is a contributing factor to  
water quality problems, the increased nutrient loadings 
placed on the lakes due to  urbanization and increased 
recreational uses threatened to limit the recreational and 
aesthetic values of the lakes. 

Based upon the water quality data collected from 1964 
through 1975, it is apparent that degradation of the 
lakes and streams of the Region continues. The improved 
techniques of sewage treatment coupled with the recently 
established more stringent regulations governing the 
discharge of effluent into the surface waters have resulted 
in only localized improvements on certain stream reaches. 
The majority of streams in the Region do not meet 
the state-established water use objectives and supporting 
water quality standards, and have declined in quality 
because of norrpoint, as well as point, source pollution. 
This was demonstrated in part by the observed water 
quality standards violations associated with wet weather 
events and by the location of some violations on reaches 
not affected by point sources. 

Sources of Water Pollutants 
A complete analysis of water pollution problems must 
include the identification of not only the location of the 
pollution sources, but of the type, quantity, and charac- 
teristics of pollutants contributed and of the probable 
effects of those pollutants on the quality of the receiving 
waters. Consequently, an inventory was conducted in 
1975 of the known sources of water pollution in the 
Region. The inventory addressed as urban pollution 
sources: municipal wastewater treatment plant outfalls; 
sanitary sewerage system flow relief devices; combined 
sewer outfalls; private wastewater treatment plant out- 
falls; other point sources, including industrial waste- 
water outfalls; privately owned, onsite sewage disposal 
systems; and storm water runoff from residential, com- 
mercial, industrial, extractive, transportation, recrea- 
tion, and construction lands. The inventory addressed 
as rural pollution sources: domestic livestock opera- 
tions; storm water and snowmelt runoff from croplands, 
pasture lands, and unused rural lands; storm water 
runoff from woodlands; and direct atmospheric fallout 
and washout to surface waters. 

Five pollutants were selected for use in the analyses 
of the kind and amount of pollutants contributed to 
the surface waters of the Region by the above-listed 
19 categories of pollution sources. These five pollu- 
tants have been historically identified and studied 
both as important pollutants in themselves and as 
principal indicators of the presence of other polluting 
substances. The five specific indicators utilized were: 

total nitrogen, total phosphorus, biochemical oxygen 
demand (BOD), sediment, and fecal coliform organisms. 

As of 1975 there were 61 municipally owned sewage 
treatment plants in operation in the Region (see Map 8, 
Volume One). Eight of these plants discharged an esti- 
mated total of 254 million gallons per day of treated 
effluent directly to  Lake Michigan. The remaining 
53 plants discharged a total of about 39 million gallons 
per day of treated effluent to  the streams and water- 
courses or to  soil absorption systems of the inland 
portions of the Region. In addition, 67 private waste- 
water treatment facilities were in operation within the 
Region. Five of these plants together discharged an 
estimated 1.3 million gallons per day of treated effluent 
directly to Lake Michigan. The remaining -62 plants 
discharged a total of about 4.1 million gallons per day 
of treated effluent of the streams and watercourses or 
to soil absorption systems of the inland portions of 
the Region. 

In 1975 there were 619 known sanitary and combined 
sewer flow relief devices in the Region, which together 
discharged an estimated average of 5.04 billion gallons 
of wastewater per year directly to  the surface waters of 
the Region, including Lake Michigan. Of this total, about 
95 sanitary and combined sewer flow relief devices 
discharged about 880 million gallons per year directly 
to  Lake Michigan, with the remaining 524 devices 
discharging the remaining 4.16 billion gallons to the 
inland streams and watercourses. 

Of the total 619 flow relief devices in operation within 
the Region, 126 were combined sewer overflow outfalls- 
112 in Milwaukee and Shorewood, 10 in Racine, and 
4 in Kenosha--discharging an estimated 3.89 billion 
gallons of raw sewage per year in an average of about 
52 events per year. Of the 493 sanitary sewer flow 
relief devices, 110 were bypasses, 40 were relief pump- 
ing stations, 72 were portable pumping stations, and 
271 were sanitary to  storm sewer crossovers. Of the 
353 square miles of urban development within the 
Region served by sanitary sewers, about 27 square 
miles, or 8 percent, were served by combined storm 
and sanitary sewerage systems. An estimated total of 
about 365,200 persons, or about 20 percent of the 
total resident population of the Region, resided in this 
combined sewer service area. 

In 1975 there were a total of 261 industrial establish- 
ments discharging cooling, process, rinse, and wash waters 
directly to  the surface waters of the Region and to Lake 
Michigan through 435 outfalls. Of these, 248 outfalls, 
or about 57 percent, were identified as discharging 
only cooling water. Of the 435 outfalls, 67, or about 
15 percent, discharged to Lake Michigan. The remaining 
368 discharged to the inland streams and watercourses 
of the Region. In addition to the 435 outfalls, 16 indus- 
trial facilities discharged effluent through 17 discharge 
points to  soil absorption systems. 

Sanitary wastewater treatment and disposal was also 
provided through an estimated 68,600 privately owned 
onsite sewage disposal systems, including 351 known 
holding tanks and 44 known mound systems as of 1975, 
with the balance being conventional septic tank soil 
absorption systems. These systems provided sanitary 



sewage disposal for a total estimated resident population 
of 246,000 persons, or about 14  percent of the total 
resident population of the Region, and for a total area 
of about 2,336 square miles, or about 87 percent of the 
total area of the Region. 

Diffuse or nonpoint source pollution consists of dis- 
charges that cannot be readily traced to  discrete sources. 
Such pollution is carried from urban and rural areas of 
the Region to  the surface waters by means of storm 
water runoff and snowmelt. Urban land uses as of 1970 
comprised about 387 square miles-15 percent-of the 
total area of the Region. Residential land uses comprised 
about 60 percent of this area in urban use. There were 
55 known urban storm water drainage systems in the 
Region in 1975 (see Map 9, Volume One). The 48 urban 
storm water drainage systems for which the service areas 
could be delineated encompassed a total tributary drain- 
age area of about 180 square miles, or about 7 percent of 
the total area of the Region and about 37 percent of the 
developed urban area of the Region. These 48 mapped 
systems discharged through a total of 1,358 known storm 
water outfalls. The combined annual average discharge 
from these outfalls was estimated to total about 22.9 bil- 
lion gallons in an average of about 70 events per year. 

The rural areas of the Region total about 2,200 square 
miles, or about 85 percent of the total area of the 
Region. Of the total rural land area, about 45 percent 
is devoted to clean-tilled row crops, about 14  percent 
to hay production, about 5 percent to small grain 
production, and about 36 percent to woodlands, wet- 
lands, and other open space. In 1975 there were an 
estimated 2,350 domestic livestock raising operations 
located within the Region-operations with 25 or more 
equivalent animal units. Each equivalent unit represents 
the amount of waste contributed by a 1,000-pound dairy 
cow. Of the total operations, 1,050, or about 45 percent, 
were found to be located within 500 feet of a perennial 
or intermittent stream, lake, or other surface water body. 

Based on an analysis of the type, magnitude, and location 
of the known pollution sources, estimates were made of 
the annual contribution of total nitrogen, total phos- 
phorus, biochemical oxygen demand, fecal coliform 
organisms, and sediment to the surface waters of the 
Region. These estimates helped to define the nature and 
scope of the water pollution loadings in the Region 
and, when interpreted in light of the current water 
quality conditions and the assimilative capacity of the 
receiving waters, helped to  identify required pollution 
control measures. Because the loading estimates were 
expressed in terms of total annual loadings into the 
stream channel system of the Region, the point sources 
tend to appear understated in terms of the importance of 
their impact on surface water quality. The nonpoint 
sources contribute pollutants to lakes and streams pri- 
marily during wet weather, when streamflows are high, 
while the point sources are active and affect the ambient 
concentrations in receiving waters during both high and 
low flow conditions. 

Because of the geography of the Region, the estimates 
must be considered with regard to three principal areas: 
the Region as a whole, that portion of the Region that 

drains to the inland lakes and streams and thereby indi- 
rectly to  Lake Michigan or to  the Mississippi River, and 
that portion of the Region that drains directly to  Lake 
Michigan. The direct Lake Michigan contributions, as 
noted above, include pollution from'major point sources 
such as the large sewage treatment plants located on the 
Lake Michigan shoreline, which discharge their treated 
effluent directly t o  the lake and serve large tributary 
drainage areas--areas that may even cross major water- 
shed divides, although they do not in any major way 
cross the subcontinental divide. 

For the Region as a whole in an average year, about 
46 million pounds of nitrogen, 6.7 million pounds of 
phosphorus, 113 million pounds of biochemical oxygen 
demand, 6.7 million tons of sediment, and 3.2 x 10  17 

fecal coliform organisms are estimated to be discharged 
to the inland lakes and streams and to Lake Michigan 
from all sources of pollution within the seven-county 
Region. Of these total estimated amounts, urban sources 
are estimated to contribute 43 percent of the nitrogen, 
66 percent of the phosphorus, 50 percent of the bio- 
chemical oxygen demand, and 55 percent of the sediment 
loads as well as 50 percent of the .fecal coliform loads. 
Rural sources are thus estimated to contribute 57 percent 
of the nitrogen, 34 percent of the phosphorus, 50 percent 
of the biochemical oxygen demand, 45 percent of the 
sediment, and half of the fecal coliform loads. 

The most significant urban point sources of pollution in 
the Region include municipal sewage treatment plants 
with respect to nitrogen, phosphorus, and biochemical 
oxygen demand, and combined sewer overflows with 
respect to fecal coliform organisms. Contrary to popular 
belief, industrial discharges do not constitute a major 
source of urban point source pollution within the South- 
eastern Wisconsin Region as a whole. The largest urban 
nonpoint sources of pollution include transportation 
and construction, the latter particularly with respect 
to sediment and the attendant nutrients. Onsite 
sewage disposal systems also constitute an important 
source of urban pollution loads, particularly with 
respect to biochemical oxygen demand and fecal 
coliform organisms. 

The largest rural sources of pollution are nonpoint 
sources and include livestock raising operations and 
runoff from cropland. Both are major sources of 
nutrients and biochemical oxygen demand. While live- 
stock raising operations constitute the major source 
of fecal coliform and biochemical oxygen demand 
pollution and are the largest phosphorus source, 
cropland constitutes the major source of sediment 
and nitrogen pollution. 

Urban point sources contribute a significant proportion 
of the nitrogen, phosphorus, and biochemical oxygen 
demand within the Region as a whole. Because large 
amounts of treated municipal sewage are discharged 
directly to  Lake Michigan, urban point sources are 
relatively minor sources of pollutant discharges to  the 
inland lakes and streams of the Region. For example, 
while urban point sources are estimated to  contribute 
32 percent of the nitrogen, 34 percent of the phosphorus, 



and 25 percent of the biochemical oxygen demand within 
the Region as a whole, these same sources contribute 
only 7, 14, and 8 percent of the respective pollutant 
loads to the inland lakes and streams of the Region. 
Conversely, these urban point sources are major con- 
tributors of the annual pollutant loads to Lake Michigan 
from the Southeastern Wisconsin Region, with 95, 93, 
and 87 percent of the nitrogen, phosphorus, and organic 
loadings, respectively. 

With respect to the annual pollutant loads to inland lakes 
and streams of the Region, nonpoint sources contribute 
the preponderance of the total annual channel loads, 
contributing 93 percent of the nitrogen, 86 percent of 
the phosphorus, 92 percent of the biochemical oxygen 
demand, 60 percent of the fecal coliform organisms, and 
almost all of the sediment. Rural nonpoint sources of 
pollution are particularly important with respect to  the 
inland lakes and streams, contributing almost 78 percent 
of the nitrogen, 45 percent of the phosphorus, 63 percent 
of the biochemical oxygen demand, 53 percent of the 
fecal coliform organisms, and 47 percent of the sediment 
loadings to these lakes and streams, with cropland and 
pasture lands contributing the predominant loads of 
nitrogen and sediment, and livestock operations con- 
stituting the singularly most important source of 
phosphorus, biochemical oxygen demand, and fecal coli- 
form organisms. 

Based upon the Commission's inventories of total annual 
pollutant loads, the following conclusions may be drawn 
about the existing sources of water pollution in south- 
eastern Wisconsin : 

1.  Of the total estimated annual pollutant loading to 
the surface waters of southeastern Wisconsin, 
about 28 percent of the nitrogen, 26 percent of 
the phosphorus, 22 percent of the biochemical 
oxygen demand, 7 percent of the fecal coliform 
organisms, and 5 percent of the sediment are 
contributed directly to Lake Michigan. The 
remaining 72 percent of the nitrogen, 74 percent 
of the phosphorus, 78 percent of the biochemical 
oxygen demand, 93 percent of the fecal coliform 
organisms, and 95 percent of the sediment are 
contributed to the inland lakes and streams. Of 
this total loading to inland lakes and streams, the 
waters of the Mississippi River drainage basin 
received an estimated 62 percent of the nitrogen, 
61 percent of the phosphorus, 57 percent of the 
biochemical oxygen demand, 37 percent of the 
fecal coliform organisms, and 60 percent of the 
sediment. The remaining inland waters pollutant 
load-38 percent of the nitrogen, 39 percent of 
the phosphorus, 43 percent of the biochemical 
oxygen demand, 63 percent of the fecal coliform 
organisms, and 40 percent of the sediment-was 
contributed to the inland waters of the Great 
Lakes drainage basin. The majority of the 
pollutant loading to the inland waters is from 
nonpoint sources, while the majority of the 
pollutant loading directly to  Lake Michigan is 
from point sources. 

2. Based on the estimated annual pollutant loads, 
point sources of pollution do not comprise the 
dominant pollution source for the inland lakes 
and streams of the Region. Point source contribu- 
tions can be expected in the future to  be further 
reduced in their magnitude as a result of state 
and federal pollution abatement requirements; 
increased expenditures for sewage treatment; and 
improved wastewater treatment technologies. The 
inventory findings thus indicate the importance 
of the nonpoint sources of pollution in the 
Region and support the need to develop and 
implement nonpoint source abatement plans for 
both the rural and urban areas of the Region. 

3. Of the point sources of pollution, the sanitary 
wastewaters discharged from municipal and 
private sewage treatment plants and from sanitary 
and combined sewage flow relief devices together 
constitute the most important sources of pollu- 
tion in terms of the annual contributions of all 
pollutants considered. On a regional basis indus- 
trial wastewater discharges are only minor sources 
of water pollution, contributing from less than 
0.1 percent to about 1.4 percent of the total for 
the five pollutants discussed. These sources can, 
however, constitute important sources of such 
"exotic" substances as poisonous metals and 
dangerous chemicals. 

4. Storm water runoff from croplands, pasture, and 
unused rural lands is the largest single contributor 
of nitrogen and sediment to the inland lakes and 
streams of the Region, and is a significant source 
of phosphorus and biochemical oxygen demand. 
Livestock operations are the largest single source 
of annual phosphorus, biochemical oxygen 
demand, and fecal coliform loads. 

5. Runoff to inland lakes and streams from urban 
and suburban construction activities is the second 
largest single contributor of phosphorus-the 
most recognized direct cause of eutrophic 
waters-and is the largest urban source of sedi- 
ment on an annual load basis. 

6. Livestock operations and septic systems are 
important nonpoint source contributors of fecal 
coliform, and together account for an estimated 
58 percent of the fecal coliform organisms 
potentially reaching the surface waters. Improp- 
erly installed or malfunctioning septic systems 
are important urban sources of surface water 
pollution, especially those in the poorly suited 
soils that predominate the eastern half of the 
Southeastern Wisconsin Region. In addition, flow 
relief devices, which contribute 30 percent of 
the total fecal coliform load to inland lakes and 
streams, and municipal sewage treatment plants, 
which contribute 10  percent of the total fecal 
coliform load, account for nearly all of the 
remaining nonagriculture-related fecal coliform 
loads in the Region. 



7. The estimated annual loads from the inventoried 
pollution sources indicate that urban sources of 
pollution are predominant in the Kinnickinnic 
River watershed, Menomonee River watershed, 
Barnes Creek subwatershed, Pike Creek subwater- 
shed, and Oak Creek watershed; whereas rural 
sources are predominant in the Des Plaines 
River watershed, Fox River watershed, Milwaukee 
River watershed, Sucker Creek subwatershed, 
Rock River watershed, Sauk Creek watershed, 
and Sheboygan River watershed. The pollution 
sources in the Pike River and Root River water- 
sheds are about equally divided between rural 
and urban sources. 

Institutional and Legal Structure 
A total of 154 general-~umose local units of government - - A - 
operate within the Southeastern Wisconsin Region. These 
include 7 counties, 28 cities, 54 villages, and 65 towns. In 
addition, certain special-purpose districts have important 
responsibilities for water resource management, including 
the Metropolitan Sewerage District of the County of 
Milwaukee, the Western Racine County Sewerage Dis- 
trict, the Walworth County Metropolitan Sewerage 
District, 44 town sanitary and utility districts, 7 soil and 
water conservation districts, and 19 inland lake protec- 
tion and rehabilitation districts. Superimposed upon this 
multiplicity of local, general-purpose, and special-purpose 
units of government are the state and federal govern- 
ments, and certain other agencies that have important 
responsibilities for water resources management. 

An inventory was conducted under the areawide water 
quality management planning program concerning the 
legal and institutional structure available to implement 
potential water quality management plan recommenda- 
tions. With regard to  the control of pollution from 
point sources, these analyses indicated that there exists 
adequate authority to implement various elements of any 
areawide water quality management plan. With respect to 
control of pollution from nonpoint sources, it was found 
that cities and villages have sufficient authority to carry 
out sound nonpoint source pollution abatement programs 
within incorporated areas. Detailed plans, however, are 
lacking to provide a basis for exercising that authority. 
Within unincorporated areas, it was found that existing 
agencies would have only limited implementation 
authority if a regulatory approach were to  be followed. 
A strong regulatory program for broad nonpoint source 
pollution control in rural areas would likely require new 
statutory authority, while a voluntary approach is 
probably implementable under existing authorities. 

Financial Resources 
Inventories were conducted of current public expendi- 
tures for water pollution abatement purposes. These 
inventories were required in order to provide a basis for 
establishing the financial feasibility of an areawide water 
quality management plan. The total government expendi- 
tures for sanitary sewerage systems in the Region in 1975 
were estimated at $63.8 million, or about $42 per capita 
based upon the total sewered population of the Region. 
About 30 percent of this total, or $19.0 million, was 

reported as being devoted to operation and maintenance 
expenditures, with new capital improvements reported 
to be about $34.3 million, or 54 percent, and debt 
retirement on existing capital structures reported as 
$10.5 million, or the remaining 16 percent. Total expendi- 
tures by local units of government in the Region for 
sanitary sewerage purposes are projected to  average 
$86 million annually over the 25-year period 1976 
through 2000, measured in constant 1976 dollars. This 
represents about $47 per capita based on an assumed 
year 1985 sewered population of 1.81 million. 

OBJECTIVES, PRINCIPLES, AND STANDARDS 

Planning is a rational process for formulating and meeting 
objectives. The objectives chosen guide the preparation 
of alternative plans and, when converted to standards, 
provide the criteria for evaluating the alternatives and 
selecting a recommended plan from among those alterna- 
tives. In the formulation of objectives, the areawide water 
quality management planning program for southeastern 
Wisconsin built upon the previous planning work accom- 
plished by the Commission by incorporating, amending, 
and extending as necessary the development objectives, 
principles, and standards formulated under the regional 
land use planning program, the regional sanitary sew- 
erage system planning program, and the watershed 
planning programs. 

Seven specific regional land use development objectives 
previously formulated were reaffirmed under the water 
quality management planning program, as were three 
water control facility development objectives formulated 
under the comprehensive watershed planning programs. 
Four development objectives formulated under the 
regional sanitary sewerage system planning program were 
expanded and reaffirmed. One new objective was formu- 
lated under the regional water quality management 
planning program, that relating to  the development 
of water quality management institutions. In addition, 
six specific regional wastewater sludge management 
objectives were formulated and documented separately 
in SEWRPC Planning Report No. 29, A Regional Waste- 
water Sludge Management Plan for Southeastern Wis- 
consin. Accompanying each of the 21 development 
objectives is a planning principle and a set of planning 
standards that were used as a guide in the preparation and 
evaluation of alternative plans. 

PLAN DESIGN PROCESS 

One of the water quality management objectives relates 
directly to  achieving the water quality goals advanced by 
the U. S. Congress in Public Law 92-500, and is imple- 
mented in Wisconsin by the State Natural Resources 
Board through rules set forth in Chapters 102 through 
105 of the Wisconsin Administrative Code. In Public Law 
92-500, the Congress set as a national goal wherever 
attainable water quality conditions that permit the 
protection and propagation of fish, shellfish, and wild- 
life, and that permit recreation in and on the water. 
This national goal of "fishable and swimmable" surface 
waters was proposed to be achieved by 1983. The Con- 
gress and the U. S. Environmental Protection Agency 



recognize, however, that, as a practical matter, more 
limited use objectives may have to be established for 
some streams and lakes after consideration by the states 
of the social and economic costs of achieving the full 
objectives and the practical potential of streams and 
lakes for recreational use and for the propagation of 
fish and wildlife. 

In conducting the areawide water quality management 
planning program for southeastern Wisconsin, an attempt 
was made to assign to all surface waters in the Region an 
appropriate combination of specific water use objectives 
and supporting standards that would meet the national 
goal of "fishable and swimmable" waters. At the present 
time, the adopted water use objectives assigned to many 
miles of surface streams in southeastern Wisconsin are not 
consistent with that national goal. A basic objective, 
then, of the areawide planning program was the prepara- 
tion of a plan that would call for cost-effective actions to 
control pollution from both point and nonpoint sources 
so as to  meet the national goal or, if that was determined 
to be impractical, to  meet some lesser goal as defined by 
revised water use objectives. The process of preparing the 
plan was iterative in nature, involving a series of succes- 
sive attempts to design a practical plan that would meet 
the national goal to  the maximum extent practicable. 

A determination was first made of the extent to which 
surface water quality in the Region in the base year 1975 
met the national goal of "fishable and swimmable" 
waters. This involved the application of the water quality 
simulation model developed for the study under existing 
conditions, the model being carefully calibrated using 
the water quality and pollution sources inventory data 
developed in the study. This analysis was conducted for 
a 1,180-mile network of streams and for each of the 
100 major lakes in the Region. Of the 1,180 stream miles 
analyzed, 221 miles, or 1 9  percent, met the national goal 
of "fishable and swimmable" waters in 1975, with the 
remaining 959 miles, or 81 percent, exhibiting violations 
of one or more supporting water quality standards. The 
analysis also indicated that 19 of the 100 major lakes in 
the Region met the national water quality goal in 1975 
(see Map 100, Volume Two). 

A determination was then made of the extent to  which 
the national goal of "fishable and swimmable" waters 
could be expected to be met in the year 2000 given 
future land use development in substantial conformance 
with the regional land use plan and given no significant 
change in current practices to control water pollution. In 
effect, this analysis amounted to  an examination of a "do 
nothing" alternative. The only exceptions to the "do 
nothing" posture consisted of major trunk sewer and 
sewage treatment plant projects now underway and 
which were considered to  be fully committed as of 
1978. Of the 1,180-stream mile network analyzed, about 
241 miles, or 20 percent, could be expected to  meet the 
national goal of "fishable and swimmable" waters by the 
year 2000 under these conditions, while 14  of the 
100 major lakes in the Region would similarly meet 
the national goal (see Map 101, Volume Two). The antici- 

pated very modest improvement in stream water quality 
conditions was attributable t o  the completion of the 
committed pollution abatement projects. 

An analysis was then conducted of the extent to which 
the national goal of "fishable and swimmable" waters 
could be met in the Region by the year 2000 if a point 
source pollution abatement plan were implemented using 
conventional treatment technology. This alternative 
would consist, in essence, of full implementation of the 
adopted regional sanitary sewerage system plan. Under 
this analysis, only about 239 stream miles, or 20 percent 
of the 1,180-stream mile network analyzed, as well as 
18  of the 100 major lakes, could be expected to  meet 
the national goal (see Map 102, Volume Two). Basically, 
the national goal would not be met under such a plan 
because of estimated violations of fecal coliform stan- 
dards throughout the Region due to  pollution from 
nonpoint sources, violations of phosphorus standards 
due to  combinations of nonpoint and point sources, 
and violations of dissolved oxygen standards due 
principally to excessive plant growths and to sediment 
oxygen demand. One of the major conclusions, there- 
fore, of the areawide water quality'management planning 
program is that the national goal of "fishable and swim- 
mable" waters cannot be met through a conventional 
point source pollution abatement control effort alone. 

An analysis was then made to determine the extent to  
which the national goal would be met by the year 2000 
if only nonpoint pollution source controls were imple- 
mented and no additional effort were made to improve 
point source pollution other than that assumed in the 
"do nothing" alternative. Under this analysis, about 
701 stream miles, or  59 percent of the 1,180-stream 
mile network analyzed, could be expected to  meet 
the national goal, as could 91 of the 100 major lakes 
(see Map 103, Volume Two). Those stream reaches not 
meeting the national goal are either those flowing 
through heavily urbanized areas or those lying directly 
downstream of sewage treatment plant outfalls. In both 
cases water quality standards violations involved excessive 
levels of phosphorus. Another major conclusion of the 
study, therefore, was that the national goal of "fishable 
and swimmable" waters could not be met through an 
intensive nonpoint source pollution control effort alone. 
Rather, a combination of intensive point and inten- 
sive nonpoint source pollution control measures would 
have to  be identified in order for the national goal of 
"fishable and swimmable" waters t o  be met. 

The determination of that appropriate combination of 
both point and nonpoint source pollution control mea- 
sures involved postulation and analysis of many alter- 
native plans. Out of that process came a recommended 
combination of point and nonpoint source pollution 
control measures that, if fully implemented, would result 
in about 1,054 stream miles, or 89 percent of the 
1,180-stream mile network studied, as well as 95 of the 
100 major lakes meeting the national goal of "fishable 
and swimmable" waters by the year 2000 (see Map 104, 
Volume Two). The remaining 126 stream miles, or 



11 percent, and the remaining five major lakes could 
not as a practical matter achieve the standards that 
relate to  that national goal. The 126 stream miles are 
located in the Root, Menomonee, Milwaukee, and 
Kinnickinnic River watersheds where, in many cases, the 
stream channels have been extensively changed through 
concrete lining to effect storm water management. The 
five major lakes involved-Kee Nong Go Mong, Echo, 
Buena, Crooked, and Mud--could not meet the national 
goal because of the impracticality of reducing phosphorus 
levels to  the required standard given the relatively small 
size of the lakes in relation to  the relatively large tribu- 
tary drainage areas involved. 

Nature of Alternatives for Point Source Pollution Control 
Prior to the initiation of the areawide water aualitv - " 

management planning effort, the Commission had com- 
pleted and adopted a series of plans setting forth recom- 
mendations for the abatement of pollution from the 
major point sources of pollution in the Region. Many of 
the decisions made in previous planning efforts had 
become committed. These committed decisions were not 
reconsidered in the areawide water quality management 
planning program. The point source pollution abatement 
planning effort thus consisted largely of refining the 
previously adopted plans. In some cases, such refinements 
consisted of an. examination of sewage treatment plant 
interconnection alternatives previously screened as not 
being cost-effective, reconsidering land application for 
sewage effluent, and adjusting the location and sizing 
of intercommunity trunk sewers. A major sewerage 
facilities planning program for the ~ i l w i u k e e  ~ e t r o -  
politan Sewerage District began as the areawide water 
quality management planning effort was drawing to a 
close. It is expected that this facilities planning effort will 
include a reevaluation of the cost-effectiveness of 
retaining certain existing satellite sewage treatment 
facilities in relation to the construction of the remaining 
segments of the long-planned Milwaukee metropolitan 
trunk sewer system. Consequently, upon completion, this 
facilities plan will be considered by the Commission in 
light of the adopted areawide water quality management 
plan itself for adoption as an amendment to  that plan. 

alternatives centered on the required reductions in the 
contributions of pollutants from such sources. An 
analysis was made of each drainage basin to determine 
whether an overall reduction of about 25 percent in 
pollutant loadings from nonpoint sources, when coupled 
with appropriate point source pollution abatement 
measures, would be sufficient to meet the water quality 
standards. If the analysis indicated that such a reduction 
would not be sufficient, then a further analysis was made 
assuming a reduction of about 50 percent in nonpoint 
source pollutant loadings. This process was continued 
until an appropriate minimum level of nonpoint source 
pollutant reduction was identified. This resulted in 
recommendations for nonpoint source pollutapt loading 
reductions of 25, 50, or 75 percent of uncontrolled 
loadings, depending upon the characteristics of the 

individual drainage basins. The analysis recognized that 
detailed plans would be necessary to identify the spe- 
cific measures and practices that should be taken to 
achieve the required level of nonpoint source pollutant 
loading reduction. 

Minimum urban nonpoint source pollution control mea- 
sures designed to achieve up to  an overall reduction 
of 25 percent in pollutant loadings would consist of 
the following: 

Improved timing and efficiency of street 
sweeping, leaf collection and disposal, and 
catch basin cleaning activities. 

The establishment of a litter and pet waste 
control program to prevent the accumulation 
of litter and pet wastes. 

The controlled use of fertilizers and pesticides. 

The establishment of a construction erosion 
control program. 

Improved septic tank system performance moni- 
toring and management. 

Additional stream bank and critical area protec- 
tion practices and measures in erosion-prone areas. 

Construction of materials storage runoff con- 
trol facilities. 

@ The establishment of a public educational pro- 
gram to raise the level of awareness of the 
need for nonpoint source pollution control as an 
integral element of both public and private land 
management-or "housekeeping"-practices. 

In rural areas, such minimum nonpoint source pollution 
control measures would consist of the following: 

Basic soil conservation practices, including chisel 
tillage, pasture management, crop residue manage- 
ment, and contour plowing. 

Livestock waste management. 

@ Additional stream bank and critical area protec- 
tion practices and measures in erosion-prone areas. 

The controlled use of fertilizers and pesticides. 

The establishment of a public educational 
program to raise the level of awareness of the 
need for nonpoint source pollution control as an 
integral element of land management practices. 

Additional nonpoint source pollution control measures 
that could be applied in urban areas to  achieve up 
to 50 and 75 percent reductions in pollutant runoff 
would include: 



The provision of onsite storm water storage 
measures in residential areas. 

The provision of storm water detention and 
retention basins. 

The provision of parking lot storm water runoff 
storage and treatment facilities in commercial 
and industrial areas. 

Increased street sweeping, catch basin cleaning, 
and leaf collection. 

Improved street maintenance and refuse collec- 
tion and disposal. 

Additional nonpoint source pollution control measures 
that could be applied in rural areas to  achieve up 
to 50 and 75 percent reductions in pollutant runoff 
would include : 

Additional soil conservation practices, including 
crop rotation, contour strip-cropping, grassed 
waterways, diversions, wind erosion controls, 
and terraces. 

0 Additional stream bank protection measures and 
vegetative buffer strips along streams. 

Base-of-slope detention storage facilities. 

Thus, the alternatives for nonpoint source pollution 
abatement investigated under the areawide water quality 
management planning program were primarily related to  
the level of effort needed rather than to the kind and 
extent of the specific recommended practices and facili- 
ties. The selection of specific combinations of practices 
and facilities for nonpoint source pollution control 
can only be properly made on the basis of subsequent 
localized facilities and practices planning because of 
the need for highly specific knowledge of the physical, 
managerial, social, and fiscal considerations that affect 
the landowners concerned. 

RECOMMENDED PLAN 

The recommended regional water quality management 
plan for southeastern Wisconsin consists of five major 
elements: a land use plan element, a point source pollu- 
tion abatement element, a nonpoint source pollution 
abatement element, a sludge management element, and 
a water quality monitoring element. 

Land Use Plan Element 
The most fundamental and basic element of the regional 
water quality management plan is the land use element. 
The type, intensity, and distribution of urban and rural 
land uses within the Region will determine to a large 
degree the character, magnitude, and distribution of 
point and nonpoint sources of pollution; the location and 
size of wastewater treatment facilities and attendant 
collection and conveyance facilities; the kind and level 
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of wastewater treatment required, and the need for 
and practicality of various forms of wastewater sludge 
disposal; and ultimately the quality of the surface waters 
of the Region. 

The land use element of the regional water quality 
management plan is the regional land use plan for 
the design year 2000 prepared by the Commission in 
a concurrent work effort and adopted by the Commission 
on December 19, 1977 (see Map 1,  Volume Three). This 
plan element seeks to  centralize land use development to  
the greatest degree practicable; to encourage new urban 
development to  occur at densities consistent with the 
provision of public centralized sanitary sewer, water 
supply, and mass transit facilities and services; to  
encourage new urban development to  occur only in areas 
covered by soils well suited t o  urban use and not subject 
to  special hazards, such as flooding; and to encourage 
new urban development and redevelopment to  occur in 
areas in which essential urban facilities and services 
are available-particularly the existing urban centers 
of the Region--or into which such facilities and services 
can be readily and economically extended. 

The land use plan element envisions converting about 
113 square miles of land from rural to urban use over 
the period 1970 through 2000, substantially less than 
the approximately 235 sqare miles that would have to 
be converted under a continuation of existing trends 
toward decentralization of urban development in the 
Region. More than 60 percent of all new urban residential 
land and about half of the incremental population within 
the Region would, under the plan, be located within 
20 miles of the central business district of the City of 
Milwaukee. The plan envisions that new urban devel- 
opment will occur primarily in planned neighborhood 
units at mediumdensity population levels; that is, at 
about four dwelling units per net residential acre, or 
about 5,000 persons per gross square mile. 

The regional land use plan seeks to discourage develop- 
ment of subdivisions served by septic tanks and private 
wells with lot sizes ranging from less than one up to  
about three acres per dwelling unit. Such growth 
represents neither sound rural nor sound urban develop- 
ment. The plan recommends that that portion of the 
housing market demanding rural living be satisfied 
through very lowdensity estate-type developments with 
lot sizes averaging at least five acres per dwelling unit. 
With proper attention to  soil and other natural resource 
base limitations, such truly rural residential development 
can be sustained without public sanitary sewer, water 
supply, or urban storm drainage facilities; high-value 
woodland and wetland areas can be preserved; and 
wildlife can continue to  sustain itself in the area. 

Primary Environmental Corridors: The most important 
elements of the natural resource base of the Region, 
including the best remaining woodlands; wetlands; 
wildlife habitat areas; surface waters and associated 
undeveloped shorelands and floodlands; areas covered by 
organic soils; areas containing rough topography and 



significant geological formations; the best remaining 
sites having scenic, historic, and scientific value; ground- 
water recharge and discharge areas; and the best 
remaining potential park and related open space sites 
all have been found to occur together in linear patterns 
in the natural landscape. These linear patterns have 
been termed primary environmental corridors. Like the 
Commission's original design year 1990 regional land use 
plan, the year 2000 regional land use plan proposes that 
these environmental corridors be protected and preserved 
in essentially natural, open space use. Such protection 
and preservation is considered essential to the protection 
and wise use of the natural resource base; to the preser- 
vation of the Region's cultural heritage and natural 
beauty; and to the enrichment of the physical, intellec- 
tual, and spiritual development of the resident popula- 
tion, as well as to the prevention of new and intensi- 
fication of existing environmental problems such as 
flooding and, importantly, water pollution. The topog- 
raphy, soils, and flood hazard existing in these corridors, 
moreover, make them particularly poorly suited to inten- 
sive urban development of any kind, but well suited to 
recreational and conservancy uses. 

Together, these primary environmental corridors 
encompass about 542 square miles, or about 20 percent 
of the total area of the Region. Of this total, about 
437 square miles, or 16 percent of the area of the Region, 
is considered "net" corridor; that is, not in an 
urban land use or covered by surface waters. The regional 
park and open space plan adopted by the Commission in 
1977 includes definitive recommendations for the protec- 
tion and preservation of these lands, including identifying 
which areas of the corridors should be publicly acquired 
and which should be preserved through private ownership 
and appropriate land use regulation. About 72 square 
miles, or 16 percent of the net corridor area, are already 
publicly owned. The adopted regional park and open 
space plan calls for public acquisition of an additional 
113 square miles of net corridor, or an additional 26 per- 
cent. The remaining 252 square miles of net corridor 
land are recommended to be protected through appro- 
priate local use controls. 

Prime Agricultural Lands: Like the Commission's original 
design year 1990 regional land use plan, the design year 
2000 regional land use plan proposes to preserve to the 
greatest extent practicable those areas of the Region 
identified as prime agricultural lands. In 1970 these lands 
totaled about 746 square miles, or 28 percent of the area 
of the Region. The year 2000 plan proposes to  convert 
to urban use only those prime agricultural lands that 
have already been committed to  urban development 
due to the proximity to  existing and expanding concen- 
trations of urban uses and the prior commitment of 
heavy capital investments in utility extensions. Only 
about 8,000 acres, or about 2 percent, of the prime 
agricultural lands would be converted to urban use 
under the plan. 

The preservation of prime agricultural lands has impor- 
tant implications for water quality management planning. 
Prime agricultural land preservation will assist in the 

implementation of sound soil and water conservation 
practices and nonpoint source water pollution abatement 
measures, such as conservation tillage, crop rotation, 
contour plowing, cover crops, terracing, diversion struc- 
tures and dikes, water and grade control structures, 
and grassed waterways, and will facilitate implementa- 
tion of appropriate wind erosion measures, stream bank 
erosion measures, and pesticide, fertilizer, and animal 
controls. Well-managed agricultural land contributes 
less pollutants to surface waters than urban land uses. 
However, landowners are willing to  invest in such 
practices only on lands located in what are perceived to 
be "permanent" agricultural areas. Investments in such 
practices will not likely be made on lands proposed to be 
converted to other uses. Accordingly, implementation of 
the prime agricultural land component of the regional 
land use plan element will be important to the imple- 
mentation of the nonpoint source pollution abatement 
plan element and to the achievement of the recom- 
mended water use objectives and supporting water 
quality standards. 

Point Source Pollution Abatement Element 
The point source pollution abatement plan element 
includes recommendations concerning the location and - 
extent of sanitary sewer service areas; the location, type, 
and capacity of sewage treatment facilities and the level 
of treatment required to meet the recommended water use 
objectives; the location, configuration, and size of trunk 
sewers; the abatement of pollution from separate and 
combined sewer overflows; and the abatement of pollu- 
tion from miscellaneous point source discharges. The 
point source pollution abatement element represents the 
second generation system level plan for point source 
water pollution abatement in the Region, the first genera- 
tion plan consisting of the regional sanitary sewerage 
system plan adopted by the Commission in 1974. This 
second generation system plan has been designed to take 
into account all of the decisions made in the first gen- 
eration system plan, as well as in the local facilities 
planning that has taken place since completion of the 
first system plan. 

Sewer Service Areas: Recommended sanitary sewer ser- 
vice areas were developed based upon the urban land 
use pattern envisioned in the adopted regional land use 
plan. In 1975 centralized sanitary sewer service in the 
Region was provided to a total area of about 353 square 
miles, or 13 percent of the area of the Region. The 
extension of sewer service to all of the areas designated 
for such service in the plan would result in service being 
provided to a total area of about 640 square miles, 
or about 24 percent of the area of the Region (see 
Map 4, Volume Three). Of the 287 square miles of 
incremental sewer service area proposed in the plan, 
about 124 square miles, or 44 percent, consist of land 
already developed for urban purposes, with the remaining 
163 square miles, or 56 percent, consisting of proposed 
new urban development. These 163 square miles are 
located, as shown on Map 19, Volume Three, predomi- 
nantly within undeveloped pockets of the existing urban 
areas; or within new areas contiguous to and immediately 
outward from existing sewered urban development. The 



Map 19 

EXISTING AND PLANNED URBAN 
DEVELOPMENT WITHIN THE YEAR 2000 
SEWER SERVICE AREA I N  THE REGION 

Under the areawide water quality management plan, 163 miler of incremental sewer *mice ares, or 56 percent of the 287 quare miles propored for mwer service. 
would consist d new urban deveiopmsnr. These 163 square miles are located predominantly within undeveloped pockets of the existing urban areas, or within new 
areas contiguous to and immediately outward from existing rewered urban development.   he Isma enpansea of new ''outward'' urban development are located 
north, south. and wsrt of Raeine; north. south. and west of Kenorha; around waukerha and West Bend; in Oak Creek; in Franklin; in the nonhesor mrner of 
Muaksgo; in the northwest side of the City of Milwaukee: in the routhcentral portion of Germantown; and in the routhern portion of Mequan. 

Source: SEWRPC. 
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largest expanses of new "outward" urban development 
are located north, south, and west of Racine; north, 
south, and west of Kenosha; around Waukesha and 
West Bend; in Oak Creek; in Franklin; in the northeast 
comer of Muskego; in the northwest side of the City of 
Milwaukee; in the south-central portion of Germantown; 
and in the southern edge of Mequon. 

Public Sewage Treatment Facilities: In 1975 there were 
a total of 61 public sewage treatment facilities within 
the Region, having a combined capacity of about 293 mil- 
lion gallons per day (rngd). A total of 48 public sewage 
treatment facilities are recommended to serve the Region 
in the year 2000, having a combined capacity of 470 rngd 
(see Map 5, Volume Three). Of these 48 facilities, 
21, having a combined capacity of 17 mgd, are recom- 
mended to discharge sewage effluent to  land through 
irrigation, with the remaining 27 plants, having a com- 
bined capacity of 453 mgd, recommended to discharge 
sewage effluent to surface waters. About 7,000 acres 
of land, or less than 1 percent of the total agricultural 
land in the Region, would be required for the application 
of wastewater from the 21 facilities recommended to 
discharge effluent to  land. All 27 public sewage treat- 
ment plants recommended to discharge sewage effluent 
either to streams or to  Lake Michigan would be required 
to  provide an advanced level of waste treatment, with 
9 of the facilities required t o  remove phosphorus so 
as to achieve an effluent phosphorus level of 1.0 milligram 
per liter (mg/l), and the remaining 18 facilities, having 
a combined capacity of 70 mgd, required to  achieve an 
effluent phosphorus level of 0.1 mg/l. 

Implementation of the plan would permit the abandon- 
ment of the following 21 existing public sewage treat- 
ment facilities and the connection of the tributary 
service areas to larger areawide systems: Caddy Vista, 
Elkhom, Fontana, Germantown, Hales Comers, Hartland, 
Menomonee Falls-Lilly Road, Menomonee Falls-Pilgrim 
Road, Muskego-Big Muskego Lake, Muskego-Northeast 
District, New Berlin-Regal Manors, North Park, Paddock 
Lake, Pewaukee, Pleasant Park, Rawson Homes, Somers, 
Sturtevant, Sussex, Thiensville, and Williams Bay. A total 
of 8 new public sewage treatment plants would be 
provided: Delafield-Hartland, Eagle Lake, Lyons, North 
Prairie, Salem, Wales, Wind ~ a k e ?  and Yorkville. All of 
the other public sewage treatment plants in the Region 
would be renovated, expanded, and/or replaced. 

Private Sewage Treatment Plants: In 1975 there were 
a total of 67 private sewage treatment facilities in 
the Region generally serving isolated enclaves of urban 

This facility was abandoned as o f  1977. 

This facility wasplaced into operation in 1978. 

land uses, including public and private recreational 
facilities, institutional facilities, commercial service 
facilities, isolated residential areas such as mobile 
home parks, and industries. These 67 facilities had 
a combined capacity of about 8.1 mgd. Since 1975 one 
additional private sewage treatment facility, having 
a capacity of 0.1 mgd, has been constructed to serve 
the Alpine Valley Music Center in Walworth County, and 
the Wisconsin Department of Natural Resources has 
proposed the construction of a new private sewage 
treatment facility, having a capacity of 0.01 mgd, 
to  serve the Bong Recreation Area in Kenosha County. 
Together, the 67 then existing private sewage treatment 
facilities had a combined discharge of 5.4 rngd in 1975. 

Under the recommended plan, 35 of the 68 now existing 
private sewage treatment facilities, having a combined 
capacity of 1.8 mgd, would be abandoned and the land 
uses they serve connected to public sanitary sewerage 
systems (see Map 5, Volume Three). Abandonment of 
these 35 existing facilities would eliminate effluent 
discharge from such facilities to the streams and ground- 
waters of the Region and would ensure that the wastes 
from such facilities would be adequately treated through 
the public sanitary sewerage systems. 

The remaining 33 existing private sewage treatment 
facilities, and the one new facility proposed to serve 
the Bong Recreation Area, are recommended to remain 
in operation, with their treatment levels improved as 
necessary to  meet the recommended water use objectives 
and supporting water quality standards. Definitive 
recommendations concerning the type and level of 
treatment to be provided at these 34 facilities, 
having a combined capacity of 6.4 mgd, are to be formu- 
lated on a case-by-case basis during plan implementation. 
The regional plan recommends, however, that careful 
consideration be given in most instances to  the disposal 
of treated effluent through land irrigation or soil absorp- 
tion sewage lagoons, thus avoiding discharge of sewage 
effluent to surface waters. 

Intercommunity Trunk Sewers: In order to extend cen- 
tralized sanitary sewer service throughout the proposed 
sewer service areas and to enable the abandonment 
of certain public sewage treatment plants, the plan 
recommends the construction of 69 intercommunity 
trunk sewers and force mains, ranging in size from 6 to  
96 inches in diameter and totaling 220 miles in length 
(see Map 5, Volume Three). A number of these sewers 
and force mains are located in the Milwaukee metro- 
politan subregional area. It is recognized in the plan that 
a major sewerage facilities planning effort now underway 
by the Milwaukee Metropolitan Sewerage District will 
reopen system level decisions that have been made in 
past years, including decisions concerning trunk sewer 
construction and retention of existing satellite sewage 
plants. Accordingly, the trunk sewer and treatment plant 
recommendations set forth in the plan are intended to 
serve as guidelines for decisionmaking until such time as 
the sewerage facilities plan for the District is completed 
and adopted by all parties concerned as an amendment to  
the areawide water quality management plan. 



Combined Sewer Overflow Abatement: Combined sewer 
overflows constitute a water pollution and environ- 
mental health problem in the older central portions 
of the Kenosha, Milwaukee, and Racine urbanized areas. 
Detailed combined sewer overflow studies are now 
nearing completion in each of these three areas. Two 
basic alternatives remain under consideration in the 
Milwaukee area; namely, full separation of the combined 
sewer areas through the construction of a new system of 
sanitary sewers, or the construction of a deep tunnel 
system to collect and store combined sewer overflows, 
with subsequent treatment and disposal. In the Kenosha 
and Racine areas, the preliminary recommendations are 
to complete a program of partial separation for the 
combined sewer areas. Such a program would consist of 
the construction of a new system of storm sewers to 
convey storm water flow from street inlets and catch 
basins, while using the existing combined sewers as 
partially separated sanitary sewers. It is intended that 
upon completion the final recommendations of these 
three combined sewer overflow studies be considered by 
the Commission for incorporation into the areawide 
water quality management plan as amendments to  that 
plan upon formal adoption by the Commission. 

Miscellaneous Point Source Discharges: In 1975 there 
were 435 known point sources of wastewater discharge 
to surface waters other than public and private sewage 
treatment plants and combined and separate sanitary 
sewerage system flow relief devices. In addition, there 
were 17 such discharges to land. These sources consist - 
primarily of industrial cooling, process, rinse, and wash 
waters that are discharged directly, sometimes following 
treatment, to  the streams and watercourses of the Region 
or to storm sewers tributary to such streams and water- 
courses. The plan recommends that the concentration 
of pollutants in the surface water discharges from these 
sources be reduced to levels that are, at a minimum, 
consistent with the effluent characteristics recommended 
for public and private sewage treatment facilities dis- 
charging to the same or similar surface watercourses. 
Furthermore, the plan recommends that these point 
sources reduce the discharge of other pollutants, such 
as sediment, grease, heavy metals, organics, and heat, 
to  levels attainable by application of the "Best Avail- 
able Technology" and "Best Conventional Control 
Technology" as identified on a case-by-case basis under 
the Wisconsin Pollutant Discharge Elimination System 
permit process. 

Auxiliary Point Source-Related Recommendations: The 
point source pollution abatement plan element contains 
a series of auxiliary recommendations designed to 
improve the operation and maintenance of the sanitary 
sewerage systems and to achieve the recommended water 
use objectives. These auxiliary recommendations include 
the conducting, as necessary, of clear water infiltration 
and inflow studies; the undertaking of public education 
efforts to  encourage voluntary reduction of both 
domestic and industrial water use; the undertaking of 
steps to ensure that all sewage flows are metered at 
appropriate points in the system; the undertaking of steps 
designed to eliminate the 493 known points of sewage 
flow relief in the sanitary sewerage system; and the 
undertaking of steps to  ensure the proper operation 
and maintenance of sewage treatment plants. 

Nonpoint Source Pollution Abatement Element 
The nonpoint source pollution abatement plan element 
includes recommendations relating to  nonpoint sources 
of water pollution. These sources include urban sources, 
such as runoff from residential, commercial, indus- 
trial, transportation, and recreational land uses; construc- 
tion activities; and onsite septic tank sewage disposal 
systems; and rural sources, such as runoff from crop- 
land, pasture, and woodland; atmospheric contributions; 
and livestock wastes. These nonpoint sources of pollu- 
tants discharge to  surface waters by direct land drainage, 
by drainage through natural channels, by drainage 
through engineered storm water drainage systems, and by 
deep percolation into the ground and return flow to the 
surface waters. Analyses conducted under the program 
indicated that a reduction in the transport of pollutants 
from nonpoint sources will be essential, in combination 
with the point source pollutant abatement measures, to 
the achievement of the recommended water use objec- 
tives and supporting water quality standards. 

For planning purposes, measures for nonpoint source 
water pollution control were grouped into two cate- 
gories: minimum, consisting generally of less costly 
practices, and additional, consisting generally of more 
costly practices. Application of the minimum practices 
can generally be expected to  achieve up to  a 25 percent 
reduction of pollutant runoff. The category of additional 
nonpoint source control measures was subdivided into 
three subcategories based upon the estimated cost and 
effectiveness of the measures. When applied in combina- 
tion with the minimum category, the first subcategory of 
additional practices can be expected to  generally result 
in up to  a 50 percent reduction in pollutant runoff. 
The second subcategory of additional practices can be 
expected to generally result in up to  a 75 percent reduc- 
tion in pollutant runoff. The third subcategory can be 
expected to achieve a reduction in pollutants in the 
runoff of more than 75 percent. 

Minimum urban and minimum rural nonpoint source 
control practices are recommended in the plan to  be 
implemented throughout the entire urban and rural 
area of the Region except in the combined sewer area 
in Milwaukee. Such minimum practices include, with 
respect to  urban land uses, a septic tank system manage- 
ment program; a construction erosion control program; 
and improved timing and efficiency of street sweeping, 
leaf collection, and catch basin cleaning. In rural areas, 
such practices include a livestock waste control program; 
better management of fertilizer and pesticide appli- 
cation; contour plowing; and conservation tillage. 

Additional urban nonpoint source controls designed to 
provide about a 50 percent reduction in pollutant runoff 
are recommended to be applied to a total of 109 square 
miles of urban area (see Map 8, Volume Three). These 
areas lie largely in the Oak Creek and Root River water- 
sheds, in the Barnes Creek subwatershed portion of the 
drainage area directly tributary to  Lake Michigan, and 
in the direct drainage area tributary to Pewaukee Lake, 
Big and Little Muskego Lakes, Lake Denoon, Waubeesee 
Lake, Wind Lake, and Hooker Lake. Rural nonpoint 



source pollution abatement measures designed to achieve 
an approximate 50 percent reduction in pollutant runoff 
are recommended in the plan to be applied to  about 
118 square miles of rural land. These lands lie largely 
in the Oak Creek watershed, in Root River Canal drainage 
area, and in the direct drainage areas tributary to  George 
Lake, BenedictITombeau Lake, Waubeesee Lake, Long 
Lake, Dyer Lake, Pel1 Lake, North Lake (Walworth 
County), Lulu Lake, and the Saylesville Millpond. In 
addition, rural nonpoint source pollution abatement 
measures designed to achieve an approximate 75 percent 
reduction in pollutant runoff are recommended to be 
applied to about 58 square miles of rural lands in the 
direct drainage areas tributary to Lake Twelve, Bark 
Lake, Pewaukee Lake, Big and Little Muskego Lakes, 
Eagle Spring Lake, Lake Denoon, Center Lake, Wind 
Lake, and Hooker Lake. 

The plan recommends that the practices indicated as 
needed for nonpoint source pollution control be refined 
by local level nonpoint source control practices plan- 
ning. This recommendation is made because the design of 
nonpoint source pollution abatement practices should be 
a highly localized, detailed, and individualized effort 
requiring, as it does, highly specific knowledge of the 
physical, managerial, social, and fiscal considerations 
which affect the landowners concerned. 

Sludge Management Plan Element 
In 1975 there were 225 sources generating about 390 dry 
tons of sludge per day within the Region. These sources 
include public and private sewage treatment plants, 
industrial wastewater treatment facilities, and water 
supply treatment plants. The 61 public sewage treatment 
plants in the Region generated about 90 percent of the 
total sludge. A total of 46 of the 61 public sewage 
treatment plants rely exclusively on land application 
or fertilizer production for sludge disposal. 

Analyses conducted under the program indicated that 
there was about three times the amount of agricultural 
land in the Region needed to accommodate land disposal 
of the sewage sludges expected to be generated in the 
Region by the year 2000. The analyses further indicated 
that there were no substantial economies to be gained in 
considering any significant degree of centralization of 
sludge management for public sewage treatment facili- 
ties. Accordingly, the plan recommends the provision of 
individual sludge management facilities at each public 
sewage treatment plant. 

Specific sludge management processes are recommended 
in the plan for each individual major public sewage 
treatment facility (see Map 13, Volume Three). The two 
large Milwaukee Metropolitan Sewerage District treat- 
ment plants will continue to generate the majority of 
sludge in the Region. At the Jones Island plant, the plan 
recommends that about one-half of the design sludge 
loading continue to be dewatered and used in the produc- 
tion of Milorganite fertilizer and that the remaining 
one-half of the sludge be digested, dewatered, and applied 
on agricultural land in a partially dried form. At the 
South Shore plant, the plan recommends that about 

20 percent of the design sludge loading be dewatered and 
used in the production of compost, with the remaining 
80 percent being digested, dewatered, and disposed of 
by landfill. 

With respect to  the other major plants in the Region, the 
plan recommends that a combination of incineration and 
land application of partially dried sludge be used at the 
Brookfield plant; that land application of partially 
dried sludge be used at the Kenosha, South Milwaukee, 
Cedarburg, Grafton, Racine, Union Grove, Lake Geneva, 
Whitewater, Hartford, Oconomowoc, and Waukesha 
treatment plants; that land application of sludge in 
a liquid form be used at the Port Washington and Wal- 
worth County Metropolitan Sewerage District sewage 
treatment plants; that land application of sludge in both 
liquid and partially dried form be used at the Twin Lakes, 
Burlington, Western Racine County Sewerage District, 
Delafield-Hartland, and Walworth treatment plants; and 
that a combination of land application of sludge in 
a partially dried form and landfill be followed at the 
West Bend treatment plant. 

At the remaining smaller public sewage treatment plants 
and at the private sewage treatment plants, the plan 
generally recommends the land spreading of sludge, 
unless more detailed studies show that other options 
are less costly and more beneficial. 

In addition to the foregoing recommendations, the plan 
recommends that each sewage treatment plant operator 
secure a landfill capability for sludge disposal in order to  
avoid sludge disposal problems that may arise as a result 
of severe weather conditions or new regulatory require- 
ments that may curtail or prohibit land spreading of 
sludge. The plan also recommends that sewage treatment 
plant operators work with local industries to  develop 
a contaminant control program, which would be necessary 
to control the concentrations of heavy metals and toxic 
substances in the wastewater and in the sludges. In 
addition, the plan recommends that a complete record 
be kept of where, when, and in what amounts sludge of 
a known composition has been applied to a given parcel 
of land. Finally, the plan recommeds that the public 
sewage treatment operations in the Region develop 
a receiving capability for septage and holding tank 
wastes (see Map 13, Volume Three). 

Water Quality Monitoring Element 
The ~ l a n  recommends that steps be taken to  ensure the 
establishment of a sound program for continuing water 
quality monitoring within the Region to determine the 
extent to which the recommended water use objectives 
and supporting water quality standards are being met 
over time. In particular, the plan recommends that the 
Southeastern Wisconsin Regional Planning Commission 
and the Wisconsin Department of Natural Resources 
cooperatively prepare a prospectus for a comprehensive 
water quality monitoring program. Such a program 
should serve both the needs of the Commission as an 
areawide water quality management planning agency and 
of the Department as a regulatory agency. In addition, 
this plan element recommends that special demonstration 
water quality sampling of nonpoint source pollution 



abatement practices be conducted to demonstrate the 
effects of special water pollution abatement practices 
that may be undertaken. Such "before and after" 
sampling efforts would greatly contribute to the state-of- 
the-art of water quality planning and management. 

PLAN COSTS AND REVENUES 

The full capital investment cost of implementing the 
recommended regional water quality management plan is 
estimated at $1.26 billion in constant 1976 dollars over 
the 25-year plan implementation period. Of this total 
cost, nearly $855 million, or 68 percent, is required to 
implement the recommended point source plan element; 
about $209 million, or 1 6  percent, is required to 
implement the nonpoint source plan element; and about 
$199 million, or 16 percent, is required to implement 
the sludge management plan element. Of the total 
capital cost of about $1.26 billion, about $1.09 billion, 
or 87 percent, would be required for projects in the 
public sector, with the remaining $170 million, or 
1 3  percent, required for projects in the private sector. 

Public sector capital costs for implementing the point 
source pollution abatement element are estimated at 
about $841 million (see Figure 1). Of this total, about 
$246 million, or 29 percent, would be required for 
sewage treatment plant construction; about $193 million, 
or 23 percent, for intercommunity trunk sewer construc- 
tion; and about $402 million, or 48 percent, for com- 
bined sewer overflow abatement. Total public sector 
capital costs for nonpoint source pollution abatement are 
estimated at  $56 million. Of this total, about $39 million, 
or 70 percent, would be required for construction erosion 
control; about $3 million, or 5 percent, would be 
required for the institution of urban land practices; about 
$11 million, or 20 percent, would represent one-half of 
the total cost of installing livestock waste control 
facilities on private lands; and about $3 million, or 
5 percent, would represent one-half of the total 
cost of installing rural land management practices 
on private lands. 

The total public capital costs for sludge management 
are estimated at  $194 million. Of this total, about 
$183 million, or 94 percent, would be required to accom- 
modate sludge disposal for sludges generated at  public 
sewage treatment plants, with the remaining $11 million, 
or 6 percent, required to dispose of sludges from 
combined sewer overflow abatement programs. 

The average annual cost in the public sector of imple- 
menting the plan, including capital and operation and 
maintenance costs, is estimated at  $89.6 million. Of this 
total, about $43.7 million, or 49 percent, represents the 
average annual capital investment required, with the 
remaining $45.9 million, or 51 percent, representing the 
average annual operation and maintenance costs. This 
$89.6 million may be compared with an actual annual 
expenditure of $63.7 million for municipal point source 
control in 1975. On a per capita basis, the total public 
cost of carrying out the recommended plan is estimated 

at $46 per capita, the per capita cost heing hased on 
an estimated 1985 regional population of 1.95 million 
people. This may be compared with an actual per capita 
expenditure of about $42 for water pollution abatement 
within the Region in 1975. Consequently, it may be 
concluded that full implementation of the plan will 
require a relatively modest increase in public outlays, an 
increase, however, that will be necessary if the national 
goal of "fishable and swimmable" waters is to be met 
within the Region to the maximum extent practicable. 

The estimated per capita costs of implementing the point 
source and sludge elements of the plan in each sew- 
erage system area of the Region are shown in Table 76. 
Table 66 in Chapter 111 of this volume identifies the 
estimated unit costs for the various recommended non- 
point source pollution abatement measures. For urban 
residents in the Region, it is estimated that plan imple- 
mentation costs will approximate $6 per capita for 
nonpoint source pollution abatement. About half of this 
cost would be expended in the public sector, while half 
would be in the private sector. In the rural area of the 
Region, the average annual cost of implementing the 
nonpoint source pollution abatement measures is esti- 
mated at $770 per farm, there being about 6,100 farms in 
the Region. This total may be expected to be shared in 
part by the public and private sectors in varying propor- 
tions depending upon the findings and recommendations 
of detailed rural nonpoint source abatement plans. 

PLAN IMPLEMENTATION 

While the recommended plan described above is designed 
to achieve the water use objectives and the supporting 
water quality standards, the plan is not complete in 
a practical sense until the steps required to implement 
the plan-that is, to convert the plan into action policies 
and programs-e specified. In addition, federal law 
requires that specific designations be made of the water 
quality management agencies required to implement the 
plan and that the plan implementation responsibilities 
of such agencies be identified. Accordingly, the report 
includes recommendations for management agency desig- 
nations and sets forth the various actions that must be 
taken by these agencies in order for the recommended 
plan to  be fully carried out by the plan design year 
2000. The plan also includes a series of proposed imple- 
mentation schedules, with particular regard to  the point 
source pollution abatement and sludge management 
elements of the recommended plan. These schedules 
include proposed dates for sewage treatment plant 
construction, trunk sewer extension, and the abatement 
of combined sewer overflows. 

In total, it is proposed that 251 management agencies 
be designated for plan implementation purposes. All but 
33 of these agencies currently exist. The 33 new agencies 
would be sanitary, utility, and/or lake protection and 
rehabilitation districts required to  carry out a variety of 
plan implementation responsibilities in direct drainage 
areas to  lakes, or, in a few instances, to  isolated enclaves 
of urban development within unincorporated areas. 



Table 76 

COMPARISON OF EXISTING AND PLANNED PER CAPITA EXPENDITURES FOR 
PUBLIC SANITARY SEWERAGE SYSTEMS I N  SOUTHEASTERN WISCONSIN 

Sewerage 
System 

Milwaukee Metropolitan 
Subregional Area 

Milwaukee 
Metropolitan 
Sewerage District 

City of 
South Milwaukee 

Sewer 
Service 
Areas 

Milwaukee Metropolitan 
Sewerage District 

Brookfield East, 
Germantown, 
Thiensville, 
Mequon, Butler, 
Menomonee Falls, 
Elm Grove, Muskego, 
Caddy Vista, 
New Berlin 

South Milwaukee 

33 
37 
84 
32 
99 
81 

130 
55 

38 
119 

3ob 

22b 

64 

4 4 l c  

89 

130 

180 

53 

40  

33 

Reported per Capita 
~ x p e n d i t u r e s ~  

(dollars) 

22 
25 
18 
28 
19 
39 
54 
35 

29 
17 

21 

Upper Milwaukee River 
Subregional Area 

City of Cedarburg 
City o f  West Bend 
Village of Fredonia 
Village of Grafton 
Village of Jackson 
Village o f  Kewaskum 
Village o f  Newburg 
Village o f  Saukville 

Sauk Creek Subregional Area 
City of Port Washington 
Village of Belgium 

Kenosha-Racine 
Subregional Area 

City of Kenosha 

Recommended Plan per Capita 
Expenditures: 1975-2000~ 

(dollars) 

1970 

45 

19 

City of Racine 

Root River Canal 
Subregional Area 

Village of Union Grove 

Town of  Yorkville 
Sanitary D~st r ic t  No. 1 

Des Plaines River 
Subregional Area 

Town of Bristol Ut i l i ty 
District No. 1 

Town of Pleasant 
Prairie Sewer Ut i l i ty 
District D 

Town of  Pleasant 
Prairie Sanitary District 
No. 73-1 

Town of Salem Sewer 
Ut i l i ty District 
No. 1 

Upper Fox Subregional Area 
City of Brookfield 

City of Waukesha 

Cedarburg 
West Bend 
Fredonia, Waubeka 
Grafton 
Jackson 
Kewaskum 
Newburg 
Saukville 

Port Washington 
Belgium-Lake Church 

Kenosha, Somers, 
Pleasant Park 

7 
11 

Total 
1975-2000 

45b 

1 8b 

Point 
Source 
Element 

3gb 

1 6b 
---- 

1975 

40  

16 

22 
4 

26 
8 

15 
10 

3 
13 

1 gb 

3b 

22 

86' 

12 

1 4  

24 

6 

7 

6 

Sludge 
Management 

Element 

7b 

2b 

Average 
1970 and 1975 

43 

18 

Racine 

Union Grove 
Center for the Develop- 

mentally Disabled 

Yorkville 

Bristol-George Lake 

Pleasant Prairie-North 
Bristol I H  94 

Pleasant Prairie-South 

Paddock Lake, 
Hooker- 

Montgomery Lakes 

Brookfield West, 
Sussex-Lannon, 
Pewau kee 

Waukesha 

12 
27 

N /A  
30 

N /A  
24 
6 8  
35 

30 
23 

19 

125 
89 

145 
65 

41 
132 

4gb 

25b 

86 

527' 

101 

144 

1 84 

59 

47 

39 

32 
22 
18 
25 
19 
54 
40  
35 

28 
10 

22 

53 

49 

0 

190 

82 

0 

N /A 

42  

40  

96 1 75 

22 

0 

28 

54 

903 

6 0  

59 

17 

36 

0 

109 

68 

451 

60 

51 

29 



Table 76 (continued) 

NOTE: N/A indicates data n o t  available. 

a A l l  costs are reported i n  terms o f  August 1976 dollars. Recommended plan costs do  n o t  assume the receipt o f  state and federal grants-in-aid. Costs include a l l  
sanitary sewer expenditures, including those relating to industrial and commercial users divided b y  the estimated resident population. 

Sewerage 
System 

Lower Fox River 
Subregional Area 

Western Racine County 
Sewerage District 

City of Burlington 
City o f  Lake Geneva 

Village o f  East Troy 
Village of Genoa City 
Village of Mukwonago 
Village of North Prairie 
Village o f  Silver Lake 
Village o f  Twin  Lakes 
Town of  Dover-Eagle 

Lake Sewer Ut i l i ty 
District No. 1 

Town of Lyons Sanitary 
District No. 1 

Town of Norway Sanitary 
District No. 1 

Town of Salem Sanitary 
District No. 2 

Upper Rock River 
Subregional Area 

Allenton Sanitary 
District No. 1 

City of Hartford 
Village o f  Slinger 

Middle Rock River 
Subregional Area 

Delafield-Hartland 
Water Pollution Control 
Commission 

City of Oconomowoc 

Village o f  Dousman 
Village o f  Wales 

Lower Rock River 
Subregional Area 

Walworth County 
Metropolitan Sewerage 
District 

City of Whitewater 
Village o f  Darien 
Village o f  Sharon 
Village of Walworth 

Costs do  n o t  include those more stringent performance standards set forth in the stipulation b y  the Milwaukee Sewerage District o r  agreements b y  the Cities o f  
Kenosha, Racine, and South Milwaukee with the State o f  Illinois resulting from lit igation regarding treatment levels. 

Recommended Plan per Capita 
Expenditures: 1975-2000a 

The Town o f  Yorkville Sanitary District No. 1 has a high percentage o f  industrial-commercial flow, with a relatively l o w  resident population. Thus, a relatively 
high per capita cost is indicated. 

Sewer 
Service 
Areas 

Waterford-Rochester, 
Tichigan Lake 
Burlington 
Lake Geneva- 

Lake Como 
East Troy-Potter Lake 
Genoa City 
Mukwonago 
North Pra~rie 
Silver Lake 
Twin Lakes 
Eagle Lake 

Lyons 

Wind Lake 

Camp-Center Lakes, 
Wilmot, Cross Lake, 
Rock Lake 

Allenton 

Hartford 
Slinger 

Hartland, Delafield- 
Nashotah, Nashotah- 
Nemahbin Lakes 
Oconomowoc Lake, 
Oconomowoc- 
Lac La Belle, 
Okauchee Lake, 
North Lake, Pine Lake, 
Beaver Lake, 
Silver Lake 
Dousman 
Wales 

Delavan, Delavan 
Lake, Elkhorn, 
Walworth County 
Institutions 
Whitewater 
Darien 
Sharon 
Fontana, Walworth, 
Williams Bay 

Point 
Source 
Element 

63 

40 
77 

72 
88 
62 

137 
88 
51 

126 

83 

87 

85 

Source: SEWRPC. 

244 

(dollars) 

Sludge 
Management 

Element 

3 

10 
10 

8 
10 
17 
17 
10 
7 

50 

19 

27 

22 

1970 

72 

46 
35 

30 
55 
6 
0 

96 
37 
0 

0 

0 

0 

40 

24 
N I A  

N /A 

19 

82 
0 

91 

16 
N l A  

32 
35 

Total 
1975-2000 

66 

50 
87 

80 
98 
79 

1 54 
98 
58 

176 

102 

114 

107 

139 

65 
132 

88 

61 

134 
92 

84 

70 
1 28 
90 
77 

Reported per 
~ x p e n d i t u r e s ~  

(dollars) 

1975 

35 

N I A  
69 

29 
23 
12 
0 

81 
96 

0 

0 

0 

0 

N I A  

42 
3 1 

14 

16 

3 1 
0 

46 

35 
N I A  

27 
N /A 

126 

51 
107 

76 

52 

103 
83 

55 

52 
115 
81 
64 

Capita 

Average 
1970and1975 

54 

46 
52 

30 
39 
9 
0 

89 
67 

0 

0 

0 

0 

40 

33 
31 

14 

18 

57 
0 

69 

26 
N /A  

30 
35 

13 

14 
25 

12 

9 

3 1 
9 

29 

18 
13 
9 

13 



A total of 133 management agencies are proposed to be 
designated for point source pollution abatement pur- 
poses, while 163 management agencies are proposed to  be 
designated for urban nonpoint source pollution abate- 
ment, 64 management agencies for rural nonpoint source 
pollution abatement, and 131 management agencies for 
sludge management. 

The plan implementation program includes the establish- 
ment of a continuing areawide water quality management 
planning effort. As the designated Section 208 water 
quality management planning agency, the Commission 
would bear primary responsibility for the conduct of that 
effort. The plan recommends that, since such areawide 
water quality management planning must be carried 
on throughout the entire State of Wisconsin, funding 
for such continuing efforts be provided directly by 
the State of Wisconsin through the Department of 
Natural Resources. 

Several major issues relating to water quality management 
policies and programs were raised during the conduct of 
the areawide water quality management planning 
program for southeastern Wisconsin. The issues relate to 
the interpretation of water quality standards, the most 
cost-effective balance between control of point and 
nonpoint sources of pollution, the levels of phosphorus 
removal at sewage treatment plants, advanced waste 
treatment at sewage treatment plants, land disposal of 
sewage effluent, sewer extension policies, and the design 
of major sewerage facilities so as to provide capacity for 
anticipated growth beyond the plan design year. Regard- 
ing these issues, it was the Commission's position that 
a probabilistic approach to water quality standards and 
interpretation should be used to supplement the current 
exemption in the standards for extreme low flow condi- 
tions; that both point and nonpoint s0urc.e controls are 
needed but that neither is sufficient to satisfy the recom- 
mended water use objectives to the maximum extent 
practicable; that a high level of phosphorus removal at 
18  sewage treatment plants is economically and techni- 
cally feasible; that advanced waste treatment is a sound 
investment and is based on reliable technical data related 
to achieving the stream water quality goals; that land 
application of sewage effluent is an alternative worthy of 
consideration for 21 sewage treatment plants; that the 
recommended extensions in sewer service areas will 
provide for the controlled growth of urban land areas 
while protecting valuable agricultural and environmental 
corridor lands from the adverse effects of urban develop- 
ment; that excess capacity in sewerage facilities should be 
fully utilized before making new capital investments in 
additional capacity; and that local facilities planning 
efforts should address the costeffectiveness of developing 
sewerage systems to serve development expected beyond 
the year 2000. These complex issues were discussed in 
detail along with the recommended plan in Chapter I1 of 
this volume. 

PUBLIC REACTION TO RECOMMENDED PLAN 

Overview of Public Information Effort 
As outlined in Volume One, Chapter I1 of this report, the 
general approach used by the  omm mission in the selection 

of a recommended plan from among alternatives is to 
proceed through the use of advisory committees, inter- 
agency meetings, public informational meetings, and 
public hearings to  a final decision and plan adoption by 
the Commission in accordance with the provisions of the 
state regional planning enabling legislation. Because plan 
selection and adoption necessarily involve both technical 
and nontechnical policy determinations, such selection 
and adoption must involve the various governmental 
bodies, technical agencies, and private interest groups 
concerned. Such involvement is particularly important in 
light of the advisory role of the Commission in shaping 
regional development. The use of advisory committees, 
public informational meetings, and public hearings, as 
well as media events in the form of newspaper articles 
and radio and television appearances, appears to be the 
most practical and effective procedure available for 
attaining the necessary involvement of elected and 
appointed public officials and interested citizens in 
the planning process, and for eventually arriving at 
agreement on plans that can be jointly adopted and 
cooperatively implemented. 

As an integral part of the areawide water quality manage- 
ment planning program, and in accordance with the 
requirements set forth by the U. S. Environmental 
Protection Agency in Title 40 of the Code of Federal 
Regulations, Chapter I, Part 131, published in the Fed- 
eral Register on November 28, 1975, the Commission 
conducted an extensive public informational program 
upon completion of the preliminary recommended plan 
in order to solicit public reaction to  the plan. This 
effort consisted of the following key steps: 

1.  A presentation of the preliminary plan to the 
SEWRPC Citizens Advisory Panel for Public 
Participation in order not only to  solicit review 
comments from the citizen leaders serving on this 
Panel, but to  ensure that these leaders were 
informed on the plan and could in turn inform 
others about the framework of the plan, the 
issues involved, and the public meetings and 
hearings scheduled on the plan. 

2. The issuance of a special SEWRPC announce- 
ment of a schedule of informational meetings, 
a regional planning conference, and a public hear- 
ing on the water quality management plan. This 
special announcement was provided to nearly 
3,000 elected or appointed public officials, tech- 
nicians, interested citizens, and educators, as well 
as to media in the Region. 

3. The preparation and publication of two consecu- 
tive SEWRPC newsletter issues, which together 
presented an extensive summary of the findings 
and recommendations of the areawide water 
quality management planning program.4 These 
newsletters were provided to  about 2,700 indi- 

4 ~ e e  SEWRPC Newsletters Volumes 18, No. 6, Nou.-Dee. 
1978 and 19, No. 1, Jan.-Feb. 1979. 



viduals throughout the Southeastern Wisconsin 
Region, including the chief elected officials of all 
of the local units of government in the Region 
as required by federal regulation. These news- 
letters also contained a schedule of the public 
meetings to be held on the plan. 

4. The issuance of two SEWRPC news releases 
concerning the water quality management plan. 
The first release set forth the schedule of informa- 
tional meetings, a regional planning conference, 
and a public hearing and briefly summarized the 
plan recommendations for each county. The 
second news release announced the keynote 
address speaker at the regional planning con- 
ference. These news releases were provided to 
55 newspapers and 33 radio and television sta- 
tions serving the Region. 

5. The publication of a legal announcement setting 
forth the schedule of informational meetings, 
the regional planning conference, and the pub- 
lic hearing in the Milwaukee Journal on Sunday, 
March 18, 1979, as required by federal regulation. 
The Sunday edition of the Milwaukee Journal has 
a circulation of about 535,000, and is the news- 
paper of widest circulation in the Region. 

6. The publication and distribution of an issue of 
Update, a fact sheet concerning clean water 
planning prepared by the University of Wisconsin- 
Extension in cooperation with the Commission. 
The fact sheet contained a brief summary of the 
recommended plan plus a list of all proposed 
water quality management agencies by county. 
This fact sheet was distributed to more than 
3,500 individuals in the Region, with a heavy 
emphasis on citizens involved in, and groups 
concerned with, environmental quality and those 
engaged in fanning activities. In addition, 
the University of Wisconsin-Extension offices 
throughout the Region widely publicized the plan 
and the informational meetings and hearings 
concerning the plan in local newsletters and 
special local mailings. 

7. The conduct of five special public informational 
meetings at locations throughout the South- 
eastern Wisconsin Region over the period 
March 27, 1979, through April 10, 1979. This 
meeting schedule is set forth for the record in 
Table 77. The purpose of these informational 
meetings was both to: 1) provide a briefing on 
the preliminary water quality management plan 
recommendations; 2) answer any questions that 
interested citizens and local public officials may 
have had on the plan; and 3) solicit constructive 
comments and criticism on the preliminary plan. 

8. The conduct of a day-long regional planning 
conference on the areawide water quality manage- 
ment plan on April 19, 1979, in the City of 
Milwaukee. This conference was attended by 

about 300 individuals. The conference included 
not only a presentation by the Commission staff 
on the findings and recommendations of the plan, 
but also reaction to the plan by federal, state, 
and local public officials and by private citizens. 
The record of the conference is set forth in a pub- 
lished document. 

9. The conduct of a formal public hearing on the 
water quality management plan in the City of 
Milwaukee on the evening of April 19, 1979. 
This hearing was attended by about 130 indi- 
viduals, of whom 29 formally entered statements 
into the record of the hearing. The public hear- 
ing record was held open until April 30, 1979, 
during which time an additional 51 statements 
were entered. The record of the public hearing, 
together with the minutes of the previous infor- 
mational meetings, is set forth in a separately 
published documenL6 

10. The conduct of five special intergovernmental 
meetings to  seek clarification of comments 
submitted for the public hearing record by local 
units of government. These special meetings are 
documented in Table 77. 

It should be noted that the foregoing summary of public 
informational efforts concerning the preliminary recom- 
mended areawide water quality management plan does 
not include the significant ongoing public informational 
program conducted by the University of Wisconsin- 
Extension throughout the duration of the nearly four- 
year planning program, nor does it include the special 
public informational efforts conducted by the Commis- 
sion at the time of completion of the sludge management 
element of the water quality management plan. The 
University of Wisconsin-Extension efforts, which were 
guided by a full-time extension agent assigned to work 
directly with the Commission staff, are separately docu- 
mented.7 The public reaction to  the recommended sludge 
element of the plan is set forth on pages 261 through 
272 of SEWRPC Planning Revort No. 29. A Regional - - 
Wastewater Sludge Management Plan 'for gouth- 
eastern Wisconsin. 8 

Overview of Public Reaction 
In general, and with but one overriding exception, the 
preliminary recommendations of the areawide water 
quality management plan were well received by those 

5 See Proceedines c 

' s e e  Public Parffciwation Rewort in Areawide Water 
Quality Management Planning in Southeastern Wisconsin. 



citizens and public officials who reacted to the plan as 
presented at the series of meetings held during the public 
information period. The record of the public informa- 
tional meeting and public hearing reveals considerable 
support for the basic objective of achieving "fishable and 
swimmable" surface waters wherever practicable. The 
single overriding exception pertains to the level of phos- 
phorus removal proposed at  1 8  of the 48 planned sewage 
treatment plants in the Region. Much opposition to  this 
recommendation, primarily from local public officials, 
was recorded, although some support was also recorded 
from concerned citizens. Other opinions raised at the 
hearing included opposition to  the land disposal of 
sewage effluent by some public officials, the preliminary 
plan having recommended detailed consideration of land 
disposal at 21 of the 48 planned treatment plants, and 
specific objection to  the proposed abandonment of the 
Village of Paddock Lake treatment facility, the Regal 
Manors treatment facility in the City of New Berlin, the 
North Park Sanitary District treatment facility in the 
Village of Wind Point, and the Pleasant Park Utility 
Company treatment facility in the Town of Pleasant 
Prairie. In addition, several questions were raised con- 
cerning the proposed extent of sewer service areas and 
the extensions of trunk sewers to  serve these areas. 

Curiously, given the fact that many of the new water 
quality recommendations-that is, recommendations not 
previously advanced in other regional plan elements, 
and particularly in the adopted regional sanitary 
sewerage system plan--contained in the plan pertained 
to  nonpoint source pollution abatement, there is little 
in the record of the public informational meetings and 
public hearing to  indicate either much support for, 
or opposition to, the nonpoint source pollution abatement 
recommendations. Questions concerning the costs of 
implementing such recommendations were raised by the 
Cities of Franklin and Oak Creek in Milwaukee County. 
Other than those comments and expressed concern about 
"nonvoluntary" aspects of implementation of the non- 
point source pollution abatement recommendations 
contained in the preliminary plan, however, there was 
little specific reaction to the plan recommendations for 
nonpoint source control. 

' A  summary of the regional wastewater sludge manage- 
ment plan was presented in SEWRPC Newsletter Volume 
18, No. 1, Jan.-Feb. 1978. A regional planning con- 
ference was also held on this subelement o f  the plan, 
with the record o f  the conference published in the 
Proceedings of the Tenth Regional Planning Conference 
on Wastewater Sludge Management in Southeastern 
Wisconsin. In addition, three subregional sludge manage- 
ment workshops and a formal public hearing on the 
plan were held. The record o f  these worksho~s  and 

The following discussion presents the reaction of the 
Technical Coordinating and Advisory Committee and the 
Commission to the issues raised in the public informa- 
tional meetings and public hearing. As appropriate, 
changes to  the recommended areawide water quality 
management plan as described in Chapter I1 of this 
volume are set forth in response to the public reaction 
to the preliminary plan. 

Phosphorus Removal a t  Sewage Treatment Facilities 
The most significant issue raised in the informational 
meetings and public hearing on the preliminary areawide 
water quality management plan dealt with the high level 
of phosphorus removal proposed to be provided at 1 8  of 
the 48 public sewage treatment plants envisioned to  
serve the Region in the design year of the plan. At these 
1 8  plants, the preliminary plan proposed that the effluent 
discharged into the receiving surface waters contain no 
more than 0.1 mg/l of phosphorus, measured as total 
phosphorus on a monthly average basis. This recom- 
mended level was based upon analyses of alternative 
means of attaining a proposed instream phosphorus 
standard of 0.1 mg/l, measured as total phosphorus. This 
proposed level of phosphorus control was significantly 
more stringent than the currently accepted practice 
within much of the Region, based upon recommenda- 
tions originally advanced in the adopted regional sanitary 
sewerage system plan, of providing a treatment plant 
effluent having a phosphorus content of 1.0 mg/l. 

This recommendation received by far the most attention 
during the public review of the proposed plan. The 
operators of 1 0  of the 1 8  directly affected sewage treat- 
ment plants registered objections to the proposed level 
of phosphorus control. These 1 0  operators consisted 
of the Walworth County Metropolitan Sewerage District; 
the Cities of Brookfield, Cedarburg, Oconomowoc, 
Waukesha, and West Bend; the Village of Jackson; the 
Town of Salem Sewer Utility District No. 2; the Eagle 
Lake Sewer Utility District in the Town of Dover; 
and the Delafield-Hartland Water Pollution Control 
Commission. In addition, the City of Delafield, the 
Villages of Pewaukee and Nashotah, and the Delavan 
Lake Sanitary District, all of whom, under the plan, 
were to contract for sewage treatment at one of the 
1 8  directly affected plants, registered opposition to  
the phosphorus removal recommendation. The Delafield- 
Hartland Water Pollution Control Commission opposed 
any level of phosphorus removal. 

In addition to these objections, eight other communities 
whose plants under the plan were to  provide land disposal 
of treated sewage effluent or, if such application is shown 
through more detailed facilities planning efforts not to 
be costeffective, to provide a high level of phosphorus 
removal filed objections to the phosphorus removal 
recommendation. These eight communities are the 
City of Lake Geneva; the Villages of East Troy, Wal- 
worth, Sharon, and Darien; the Towns of Pleasant Prairie 
and Salem; and the Western Racine County Sewerage 
District. Two other communities also filed objections to 
the phosphorus removal recommendation even though 
they were not directly affected by the recommendation. 



Table 77 

PUBLIC MEETINGS HELD CONCERNING PRELIMINARY RECOMMENDED REGIONAL WATER QUALITY MANAGEMENT PLAN 

Public Informational Meeting- Waukesha County Fairgrounds- March 27, 1979 
Waukesha County Youth Building 7:30 p.m.-9:45 p.m. 

Waukesha, Wisconsin 
Public Informational Meeting- J. I. Case High School April 2, 1979 

Racine and Kenosha Counties Racine, Wisconsin 7:30 p.m.-9:26 p.m. 
Public Informational Meeting- Milwaukee County Courthouse April 5, 1979 

Milwaukee County Milwaukee, Wisconsin 7:30 p.m.-8:42 p.m. 
Public Informational Meeting- Walworth County Courthouse April 9, 1979 

Walworth County Elkhorn, Wisconsin 7:30 p.m.-9:20 p.m. 
Public Informational Meeting- Washington County Courthouse April 10, 1979 

Resources, and SEWRPC 
Special Intergovernmental Meeting- Franklin City Hall May 16, 1979 

City of Franklin, City of Oak Creek, Franklin, Wisconsin 2:00 p.m.-3: 15 p.m. 
Milwaukee Metropolitan Sewerage 
District, Wisconsin Department of 
Natural Resources, and SEWRPC 

Special Intergovernmental Meeting- Pleasant Prairie Town Hall May 22,1979 
Town of Pleasant Prairie, Kenosha, Wisconsin 10:30 a.m.-1 : I 5  p.m. 
City of Kenosha, Wisconsin 
Department of Natural Resources, 
and SEWRPC 

Special Intergovernmental Meeting- SEWRPC Offices June 1, 1979 
City of Brookfield, City of Waukesha, Wisconsin 10:OO a.m.-1 1:20 a.m. 
New Berlin, Village of Lannon, 
Village of Menomonee Falls, 
Village of Pewaukee, Village of 
Sussex, Town of Brookfield, 
Town of Lisbon, Town of 
Pewaukee, Pewaukee Lake 
Sanitary District, Wisconsin 
Department of Natural 
Resources, and SEWRPC 

Special Intergovernmental Meeting- SEWRPC Offices 
City of Racine, Tohn of Caledonia Waukesha, Wisconsin 2:00 p.m.-3:45 p.m. 
Sewer Utility District No. 1, 
North Park Sanitary District, 
Crestview Sanitary District, 

Source: SEWRPC. 
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The preliminary plan recommended that these two 
communities-the Villages of Newburg and Silver Lake- 
provide either effluent land application facilities or a con- 
ventional level of phosphorus removal prior to discharge 
to surface waters. Finally, opposition to the proposed 
high level of phosphorus removal was also registered by 
two industries in the Region-the Joseph Schlitz Brewing 
Company and the West Bend Company; three sanitary 
engineering consulting firms that operate in the Region- 
Donohue & Associates, Inc., Graef-Anhalt-Schloemer & 
Associates, Inc., and R. W. Nicholson; and three indi- 
vidual citizens. 

The phosphorus removal recommendation was sup- 
ported by nine environmental interest groups and six 
individual citizens. The environmental interest groups 
registering support for the recommendation included the 
Milwaukee River Restoration Council, the Kettle Moraine 
Audubon Society, the Waukesha County Sportsmen's 
Group, the Ecology Association of New Berlin, the 
Waukesha Environmental Action League, the Citizens for 
a Better Environment, the Izaak Walton League, the 
Wisconsin Sportsmen's Association, and the Sierra Club. 

Opposition to  the phosphorus removal recommendation 
centered on three major points. First, nearly all those 
who testified in opposition to the recommendation cited 
the added cost burden to  the local property taxpayer of 
providing the required additional capital facilities and 
of supporting the attendant additional operation and 
maintenance costs. This concern was particularly evident 
in the testimony of the public officials who objected to 
the recommendation. In this respect, it should be noted 
that the incremental average annual cost of providing the 
proposed high level of phosphorus removal at the 18 
plants was estimated at $6.7 million, or about 10  percent 
of the total average annual point source pollution abate- 
ment plan implementation cost and about 7 percent of 
the total average annual plan implementation cost. Many 
of the public officials noted that this incremental cost 
burden would have to  be borne by a relatively few 
residents of the Region, since none of the Lake Michigan 
treatment facilities, which serve the great majority of the 
population of the Region, would be required to provide 
a similarly high level of phosphorus control. Public offi- 
cials who testified also noted that several new sewage 
treatment facilities were now under construction and had 
been designed in accordance with the adopted regional 
sanitary sewerage system plan t o  provide a treated 
effluent having a content of 1.0 mg/l of phosphorus, that 
the proposed plan could result in a situation where these 
new treatment facilities would not be in compiiance with 
waste discharge permits, and that changing requirements 
in the "middle" of facility construction programs was 
ill-advised and objectionable. Several of those who 
testified against the proposed high level of phosphorus 
removal also questioned whether the added cost burden 
of providing the proposed level of phosphorus removal 
was worth the added benefits that might be obtained 
through the provision of what, in their opinion, would 
be only marginally cleaner waters. 

The second point raised by those objecting to  the pro- 
posed level of phosphorus removal concerned the tech- 
nical feasibility of achieving an effluent discharge of 
0.1 mg/l phosphorus on a continuous basis. The state-of- 
the-art studies completed for the Commission under the 
areawide water quality management planning program by 
Stanley Consultants, Inc. concluded that treatment 
facilities could be designed that would provide an 
effluent with a phosphorus concentration of no more 
than 0.1 mg/l. This conclusion was challenged by the 
consulting engineering firms of Donohue & Associates, 
Inc. and R. W. Nicholson, who maintained that the 
consistent attainment of an effluent phosphorus concen- 
tration of 0.1 mg/l was impractical given the current 
state-of-the-art. Accordingly, these two firms recom- 
mended that the level of phosphorus removal proposed 
be eliminated from the plan. The testimony of the 
consulting firm of Graef-Anhalt-Schloemer & Associates, 
Inc. differed from that submitted by the other two 
engineering firms, indicating that while it would probably 
be technically feasible to design and operate a treatment 
facility that would provide an effluent discharge of 
0.1 mg/l phosphorus, it was unreasonable to assume that 
such a plant could be successfully operated by the 
smaller communities in the Region. Accordingly, this 
engineering firm recommended that the proposed high 
level of phosphorus removal be postponed. 

A third point raised by many of those who objected to 
the phosphorus removal recommendation pertained to 
the increased energy use that would be required to  
operate the sewage treatment plants providing a high level 
of phosphorus removal. The Commission state-of-the-art 
study indicated that significant increases in direct and 
indirect energy use would be entailed in the operation 
of sewage treatment facilities designed to produce an 
effluent with a phosphorus content of only 0.1 mg/l. The 
Commission staff estimated that this increase in energy 
use would approximate the total energy requirements for 
the operation and maintenance of about 2,000 resi- 
dences, based upon average annual energy use rates. 

Those individuals and interest groups who favored the 
high level of phosphorus removal generally agreed with 
the Commission staff and the Technical Coordinating 
and Advisory Committee that more than a conventional 
level of phosphorus removal would be required if the 
recommended water use objectives are to be attained. 
The citizens who supported the recommendation, as well 
as several of the representatives of environmental interest 
groups, indicated that as taxpayers they would be willing 
to  support the relatively modest additional costs that 
may be necessary to  fully achieve the water use objec- 
tives. In addition, these individuals and groups stressed 
that, while there may be added costs associated with the 
proposed high level of phosphorus removal, there were 
also additional benefits which, in their view, outweighed 
the added costs-benefits regarding the use of surface 
waters for recreation. In addition, testimony presented 
by a representative of the Citizens for a Better Environ- 
ment organization stressed the importance of the con- 



trol of phosphorus to the provision of clean water 
and a healthy biological environment. Studies were 
cited in the testimony to show a correlation between 
the amount of phosphorus and species diversity within 
surface water bodies. 

In addition to the testimony at the public informational 
meetings and public hearing concerning the high level 
of phosphorus removal recommendation of the prelimi- 
nary plan, the remarks of the keynote speaker at the 
regional planning conference were directed at the need to 
provide higher levels of phosphorus removal in order to 
restore and maintain healthy conditions in surface waters. 
Mr. Robert J. Sugarman, U. S. Chairman of the Inter- 
national Joint Commission, noted in his remarks that the 
one central theme emerging from all of the studies on 
water quality in the Great Lakes Basin was that to 
maximize the likelihood of restoring and maintaining 
the health of surface water bodies, it is essential to 
minimize the discharge of phosphorus. He further noted 
that studies in the Great Lakes Basin had indicated 
that the current requirement resulting from the Lake 
Michigan enforcement conference that treated effluent 
have a phosphorus content of 1.0 mg/l will probably 
be inadequate to protect water quality in some areas, 
and consideration is already being given to requiring 
a phosphorus level in treated effluent of 0.5 mg/l at 
some plants. He noted that it was quite likely that 
future studies will show, as the areawide water quality 
management planning program has shown in this case, 
that sewage treatment plants will need to provide even 
more stringent levels of phosphorus removal if the 
national water quality goal is to  be attained. 

Significantly, there was no testimony given challenging 
the recommendation of the preliminary plan that an 
instream phosphorus standard of 0.1 mg/l be adopted 
by the Wisconsin Department of Natural Resources. 
This instream concentration was first advanced in the 
Commission's comprehensive plan for the Milwaukee 
River watershed, adopted in 1972, and reaffirmed in 
the Commission's regional sanitary sewerage system 
plan, adopted in 1974. The engineering consulting 
firm of Graef-Anhalt-Schloemer & Associates, Inc., while 
acknowledging that the available data supported such 
an instream standard as a threshold value above which 
excessive algae blooms can be expected, noted that 
other conditions also affect algae blooms, including 
sunlight, wind currents, water velocity, and the presence 
of other nutrients, such as nitrates. For this reason, 
that firm urged that a cautious approach be taken to 
requiring phosphorus removal beyond the currently 
accepted level, suggesting that detailed case-by-case 
studies be made of the effect of each treatment plant 
upon each receiving stream. 

In considering this important and controversial issue, 
the Technical Coordinating and Advisory Committee 
made the following recommendations, and the Commis- 
sion concurred on these recommendations, on the control 
of phosphorus from point sources of pollution: 

1. Phosphorus should be recognized as an important 
indirect pollutant. The accumulation of phos- 
phorus supports the growth of algae and noxious 
weeds. Such algae and weeds, in addition to  
causing turbidity, noxious odors, safety hazards, 
and unsightly conditions, can, upon death and 
decay, deplete the dissolved oxygen content of 
surface waters to  the point that fish and other 
desirable forms of aquatic life cannot survive. 

2. The recommended phosphorus concentration for 
streams of 0.1 mg/l, measured as total phos- 
phorus, should be retained, subject, however, to 
a redetermination on a reach-by-reach basis based 
upon more detailed instream water quality studies 
to be conducted jointly by the Wisconsin Depart- 
ment of Natural Resources and the Regional 
Planning Commission. It is recognized that site- 
specific stream conditions may require adoption 
of an instream phosphorus standard either some- 
what more or less stringent than 0.1 mg/l, because 
of such factors as stream velocity, turbulence, 
turbidity, color, and temperature; light incidence; 
availability of other nutrients; bottom sediments; 
and presence or absence of other plant life. The 
purpose of the proposed instream water quality 
studies would be to  determine the precise 
instream standard to  be applied. It would be 
desirable to conduct such instream water quality 
studies in that portion of the Region draining to 
Lake Michigan simultaneously and in a coordi- 
nated manner with a water quality management 
study of the Lake Michigan estuaries and direct 
drainage areas. The Commission has proposed 
such a study but has not to date been able to 
secure funding for the study.g Furthermore, the 
long-term effect of phosphorus discharge on 
Lake Michigan needs to be specifically addressed. 
While such a study is beyond the scope of work 
of the Regional Planning Commission, it is recom- 
mended that such a study be undertaken by the 
Great Lakes Basin Commission or the Inter- 
national Joint Commission. 

3. Having determined a more precise instream stan- 
dard on a reach-by-reach basis, the studies pro- 
posed herein would further determine to  what 
extent any contributing sewage treatment facili- 
ties must provide an effluent discharge having 
a phosphorus concentration more stringent than 
the 1.0 mg/l standard also recommended herein. 

4. A schedule for undertaking the necessary 
instream water quality studies with regard to 
phosphorus should be jointly developed by 
the Wisconsin Department of Natural Resources 
and the Commission under the continuing area- 

' s e e  SEWRPC's Lake Michigan Estuary and Direct 
Drainage Area Subwatersheds Planning Program Pro- 
spectus, September 1978. 



wide water quality management planning process 
following adoption of this plan. As guidelines 
for determining that schedule, it is proposed that 
the studies be conducted in such an order as to 
ensure that the study findings are available for 
incorporation into the compliance schedules 
of any waste discharge permits issued after 
January 1 ,  1990, and into any facilities planning 
process initiated after January 1 ,  1990, for 
sewage treatment plant construction, improve- 
ment, and expansion projects. 

5. Actual implementation of any subsequent rec- 
ommendations for the discharge to streams of 
a treated effluent with a phosphorus concen- 
tration more stringent than 1.0 mg/l should be 
contingent upon a discovery that there exists 
a proven, reliable sewage treatment technology 
capable of institution in small, as well as large, 
communities. To the greatest extent possible, 
such a technology should be energy-efficient and 
should result in an incremental cost increase in 
sewage treatment within the ability to pay of 
those communities directly affected. 

6. Pending the results of the instream water quality 
studies, all sewage treatment plants within the 
Region, except those that provide for the dis- 
charge of sewage effluent to land, should pro- 
vide for a level of phosphorus removal that will 
provide an effluent having a phosphorus concen- 
tration of 1.0 mg/l, measured as total phosphorus 
on a monthly average basis. 

These recommendations were made to assure a plan that 
was politically implementable. Given the intense and 
widespread opposition to the originally proposed high 
level of phosphorus removal as evidenced in the record of 
the public informational meetings and the public hearing, 
particularly by local elected public officials, the Advi- 
sory Committee and the Commission deemed that the 
plan, while technically sound, would not be acceptable 
and implementable as initially proposed. The comments 
of the public officials responsible for sewerage system 
management are presumed to be reflective of the local 
residents' willingness to  support and implement water 
quality control measures where differences exist in the 
interpretation of issues by the technicians involved in 
water pollution control projects. 

In making these findings, the Advisory Committee and 
the Commission also considered questions relating to 
the interrelationship of the point source and nonpoint 
source recommendations with regard to  phosphorus 
removal. It was determined that it would not be pos- 
sible to  substitute higher levels of nonpoint source 
pollution abatement for the previously proposed high 
level of phosphorus removal at selected sewage treat- 
ment facilities. This conclusion was reached because 
simulation model applications indicated that even if the 
maximum possible nonpoint source pollution control 
practices were to be instituted in the watersheds tributary 
to the streams to which the 1 8  affected plants discharge, 

the instream phosphorus standard would still not be met 
downstream from the plants. This is because point sources 
contribute a significant proportion of the total mass 
loading of phosphorus on the system; point sources con- 
tribute these loads during the most critical periods of 
low streamflow; and point sources contribute a higher 
proportion of dissolved phosphorus, the form most 
readily available for use by aquatic vegetation. 

The Advisory Committee and the Commission also 
considered whether questions of equity might dictate 
a reduction in the level of nonpoint source pollution 
control that is called for in the plan given the reduction 
in the level of point source pollution control as set forth 
herein. This contention was rejected because the non- 
point source pollution abatement recommendations, 
particularly in the rural areas of the Region, are basic 
and elementary in nature, are generally required for the 
control of other pollutants, and may be considered to be 
equivalent to the basic and elementary level of phos- 
phorus removal that is currently being practiced in the 
Region at sewage treatment facilities and that is called 
for in the revised plan. The plan as revised may be 
viewed as requiring farmers and other rural landowners 
to implement basic water pollution control practices 
in much the same way as the operators of major point 
sources of pollution are already doing. The plan as 
revised was, accordingly, judged to  be fair and 
equitable in this respect. 

Effect of Change in Recommended Phosvhorus Level on - 
Land Disposal Recommendation: The foregoing decision 
to rescind the previously recommended high level of 
phosphorus removal at 1 8  sewage treatment plants, at 
least until future instream studies determine the precise 
level of phosphorus removal needed, also affects the 
preliminary plan recommendations concerning land 
disposal of treated effluent at 21 additional sewage 
treatment plants. An analysis was made of each of these 
21 treatment facilities to determine where land disposal 
of effluent would probably be no longer cost-effective 
if only a conventional level of phosphorus removal 
were required for the alternative of water disposal of 
treated effluent. This analysis indicated that at 5 of 
the 21 affected plants-the Western Racine County 
Sewerage District, the City of Lake Geneva, and the 
Villages of East Troy, Twin Lakes, and Walworth-land 
disposal of sewage effluent would probably no longer 
be cost-effective given the change in the plan to 
a conventional level of phosphorus removal. At the 
remaining 16 plants, however, land disposal of sewage 
effluent continues to be a promising alternative and 
one that should be carefully considered in the subsequent 
facilities planning process. 

Effect of Chance in Recommended Phos~horus Level on - - 

Plan Costs: The impact on plan costs of the change in the 
plan recommendations to a conventional level of phos- 
phorus removal is summarized for each affected sewage 
treatment facility in Table 78. The average annual capital 
and operation and maintenance cost over the period 1990 
to 2000 for the point source and sludge management plan 
elements at each of the 23 treatment facilities directly 



Table 78 

PRELIMINARY AND FINAL PLAN COSTS AT SELECTED SEWAGE TREATMENT FACILITIES I N  THE REGION 

a Average annual cost of capital was computed by dividing the total capital cost by 25 years based upon the life of the facijity to be constructed. 

Sewage 
Treatment Facility 

Treatment Facilities 
Initially Recommended 
to Discharge 0.1 mgll 
of Total Phosphorus 
to Surface Waters 

West Bend . . . . . . . . . . . . . . . . . .  
Jackson . . . . . . . . . . . . . . . . . . . .  
Cedarburg . . . . . . . . . . . . . . . . . .  
Union Grove. . . . . . . . . . . . . . . . .  
Brookfield . . . . . . . . . . . . . . . . . .  
Waukesha. . . . . . . . . . . . . . . . . . .  
Mukwonago . . . . . . . . . . . . . . . . .  
Norway . . . . . . . . . . . . . . . . . . . .  
Eagle Lake. . . . . . . . . . . . . . . . . .  
Burlington . . . . . . . . . . . . . . . . . .  
Salem Sewer Utility 

District No. 2 . . . . . . . . . . . . . .  
Slinger. . . . . . . . . . . . . . . . . . . . .  
Hartford . . . . . . . . . . . . . . . . . . .  
Oconomowoc . . . . . . . . . . . . . . . .  
Delafield-Hartland . . . . . . . . . . . . .  
Dousman . . . . . . . . . . . . . . . . . . .  
Whitewater. . . . . . . . . . . . . . . . . .  
Walworth County 

Metropolitan Sewerage District. . .  
Subtotal 

Treatment Facilities 
Initially Recommended 
to Discharge to Land 
Application Systems 

East Troy. . . . . . . . . . . . . . . . . . .  
Lake Geneva. . . . . . . . . . . . . . . . .  
Western Racine County 

Sewerage District. . . . . . . . . . . .  
Twin Lakes . . . . . . . . . . . . . . . . .  
Walworth. . . . . . . . . . . . . . . . . . .  

Subtotal 

Total 

boperation and maintenance is the average cost for the years during which the facilities designated to achieve a high level of phosphorus 
removal would be installed (1990-2000). 

per capita costs based upon year 2000population levels. 

Source: SEWRPC. 

Average Annual capitala 
1990-2000 for 

Preliminary Plan 

Costs During the Period 
Plan Elements 

Difference 
(0.1 mgll 

or land 

Total 

$ 2,022,000 
535,000 
825,000 
606,000 

2,527,000 
2,903,000 
639,000 
649,000 
307,000 
849,000 

629,000 
430,000 
908,000 

1,770,000 
409,000 
299,000 

1,049,000 

1,277,000 

$1 8,833,000 

$ 379,000 
764,000 

455,000 
321,000 
675,000 

$ 2,594,000 

$21,427,000 , 

and Operation and ~a in tenance~ 
Point Source and Sludge Management 

Between 
and Final 

Total 

$ 408,000 
158,000 
3 12,000 
23 1,000 
800,000 
673,000 
269,000 
193,000 
93,000 
326,000 

207,000 
131,000 
257,000 
463,000 
323,000 
98,000 
31 2,000 

420,000 

$5.61 7,000 

$ 69,000 
208,000 

121,000 
4 1,000 
147,000 

$ 586,000 

$6,203,000 , 

phosphorus 
disposal) 

Per 
capitaC 

$ 49 
89 
45 
80 
37 
37 
69 
88 
171 
51 

82 
98 
59 
53 
33 
150 
49 

54 

$ 49 

$ 57 
44 

48 
52 
44 

$ 47 

$ 49 

Final Plan 
(1.0 mgll 

Total 

$ 1,614,000 
377,000 
5 13,000 
432,000 

1,727,000 
2,230,000 
370,000 
456,000 
214,000 
523,000 

422,000 
299,000 
651,000 

1,307,000 
286,000 
201,000 
737,000 

857,000 

$13,216,000 

$ 310,000 
556,000 

334,000 
280,000 
528,000 

$ 2,008,000 

$15,224,000 . 

Preliminary 
Plan 

Per 
capitaC 

$10 
26 
17 
2 1 
12 
8 
29 
26 
52 
19 

27 
30 
17 
14 
18 
49 
15 

18 

$1 5 

$1 1 
12 

12 
7 
10 

$10 

$14 
I 

phosphorus) 

Per 
capitaC 

$ 39 
63 
28 
52 
25 
29 
40 
62 
119 
32 

55 
68 
45 
39 
16 
101 
34 

36 

$ 35 

$ 46 
32 

36 
45 
34 

$ 37 

$ 35 . 



affected by the plan change are shown in this table. As 
the plan was presented at the public hearing, the total 
average annual cost at these 23 plants was estimated at 
$21.4 million, with an average per capita cost of about 
$49. Given the change in the plan to a conventional level 
of phosphorus removal, the total average annual cost at 
these 23 affected plants over the period 1990 to 2000 
would be reduced to about $15.2 million, or about 
$35 per capita. Thus, the cost reduction effected by the 
plan change amounts in the aggregate to  $6.2 million 
annually over the 10-year period that was assumed 
for implementation of the higher level of phosphorus 
removal, i.e., 0.1 mg/l a reduction of about $14 per 
capita per year. 

Effect of Change in Recommended Phosphorus Level on 
Water Quality Conditions: As the preliminary plan went 
to  public hearing, it was estimated that 1,054 stream 
miles, or about 89 percent of the 1,180-stream mile 
network in the Region, and 95 of the 100 major lakes in 
the Region could be expected to ultimately meet the 
Congressionally mandated national goal of "fishable and 
swimmable" waters. The remaining 126 stream miles and 
five lakes would not meet that goal due essentially to 
irreversible man-made changes in the watercourses, to  
naturally high levels of pollutants, and to high levels 
of in-place pollutants. The stream miles and lakes that 
would not meet the national goal under the plan as 
originally proposed are shown in red on Map 20, and 
consist primarily of the Root River Canal system, Lincoln 
Creek, the Menomonee River and its tributaries, the Kin- 
nickinnic River and its tributaries, and Buena, Crooked, 
Echo, Kee Nong Go Mong, and Mud Lakes. 

The recommendation to  forego the previously recom- 
mended high level of phosphorus removal, at least until 
future instream studies determine the precise level of 
phosphorus removal needed at each treatment facility 
discharging to a stream, based upon more refined, desir- 
able instream phosphorus levels, and until a more favor- 
able energy-efficient treatment technology becomes 
available, could have an effect on the extent to which 
the lakes and streams in the Region would meet the 
national goal of "fishable and swimmable" waters by 
the year 2000. If all of the required instream water 
quality studies were completed, and if appropriate 
actions were taken at the affected treatment facilities to 
provide for a phosphorus discharge in accordance with 
the findings of those studies, then the number of stream 
miles and lakes that would not meet the national goal 
within the Region by the year 2000 would be the same 
as under the preliminary plan. If, however, a reliable, 
energyefficient, and relatively low-cost treatment tech- 
nology to effect a level of phosphorus removal beyond 
that now being practiced in the Region fails to  become 
available, then it is possible that fewer stream miles in 
the Region would meet the national goal by the year 
2000. The results of an analysis based on this assumption 
are shown on Map 20. Under this analysis, which assumes 
that only a conventional level of phosphorus removal is 
provided at all sewage treatment plants discharging to 
streams and that the 16 remaining sewage treatment 
facilities-where land disposal of sewage effluent appears 

attractive-eventually do implement land disposal, it is 
estimated that 829 stream miles, or 70 percent of the 
1,180-stream mile network studied, would ultimately 
meet the national goal. The remaining 351 stream miles 
not expected to meet the goal under these conditions 
include the 126 miles that would not have met the 
goal even under the preliminary recommended plan, 
shown in red on Map 20, and 225 additional miles that 
would not be expected to meet the goal because of 
the change in phosphorus discharge requirements at 
23 affected sewage treatment facilities, shown in orange 
on Map 20. The additional stream miles consist primarily 
of all or portions of the Milwaukee River, Cedar Creek, 
and the Fox River. 

An additional analysis was performed to determine the 
number of stream miles in the Region that would not 
meet the national goal if the 16 sewage treatment facili- 
ties identified for land disposal did not implement 
such disposal. This analysis assumes that future facilities 
planning for these 16 plants will result, for whatever 
reasons, in recommendations for surface water discharge 
of sewage effluent rather than for land disposal. Given 
the resistance to land disposal noted in the public record, 
this is not an improbable assumption. The results of 
this analysis are also summarized on Map 20. In total, 
787 stream miles, or about 67 percent of the 1,180-stream 
mile network in the Region, as well as 91  of the major 
lakes could be expected to  meet the national goal under 
these assumptions. Thus, a total of 393 stream miles 
and nine major lakes would not meet the goal. These 
393 stream miles and nine lakes consist of the 126 stream 
miles and five lakes that would not have met the 
goal even under the preliminary plan, shown in red 
on Map 20; the 225 stream miles that will not meet 
the goal because of the change in phosphorus discharge 
requirements for the 23 affected sewage treatment plants, I 

shown in orange on Map 20; and 42 additional stream 
miles and four major lakes-west Bend Pond, Barton 
Pond, Waterville Pond, and Hunters Lake-that would 
not meet the goal if facilities planning efforts determine 
that land application of sewage effluent cannot be 
successfully implemented at the 16  plants identified 
for land disposal, shown in yellow on Map 20. 

One of the results of changing the plan recommendation 
to a conventional level of phosphorus removal is the 
possibility that degradation of water quality over existing 
conditions may occur in some stream reaches. An analysis 
was conducted to  determine where a potential for such 
degradation exists. Map 21 identifies those stream reaches 
where stream water degradation is likely to  occur because 
of the the new recommendation. A total of 92 stream 
miles could be expected to meet the proposed phos- 
phorus standard of 0.1 mg/l instream a lesser proportion 
of time than it is met under current conditions. As shown 
on Map 21, the stream reaches directly affected are 
located primarily on the Milwaukee and Fox River 
systems. Map 21 also identifies an additional 22 stream 
miles that could be expected to  meet the proposed 
phosphorus standard a lesser proportion of the time 
if the 16 plants identified for land disposal eventually 



Jnder the areawide water qualiry management plan, as revised in response to the information provided through the public hearing process, it i s  estimated that 
829 stream miles, or 70 percent of the 1.180 miles of stream within the Region, and 95 of the 100 major lakar within the Region could be expected ro meet 
the national goal of "Rrhable.swimmable" waters by the design year of the plan. ?his analysis reflects the final recommendation to provide a conventional 
level of phowhorus remwal at 32 of the 49 public swage treatment facilities recommended to serve the Region in the year 2WO, and aloumer the use d land 
application of treated effluent at the remaining 17 public sewags treatment plantr. Also shown on the map are 42 additional miles of nream end four lakes that 
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determine to  discharge sewage effluent to  surface waters. 
In order to avoid stream water quality degradation, it is 
recommended that the Wisconsin Department of Natural 
Resources examine this possibility on a case-by-case basis 
as new waste discharge permits for treatment facilities 
located on the affected stream reaches are considered. 

An analysis was also conducted of the proportion of time 
that the proposed instream phosphorus standard would 
be met over the 225 stream miles which will likely not 
meet the "fishable-swimmable" standards as a result of 
the new recommendation. Under existing conditions, and 
based upon data from 52 water quality analysis stations 
located on these 225 stream miles, the instream phos- 
phorus standard of 0.1 mg/l is met from a low of 20 per- 
cent of the time to a high of 100 percent of the time, 
with the average for the 52 stations being 63 percent of 
the time. Under the preliminary water quality manage- 
ment plan as taken to public hearing, the instream 
phosphorus standard would have been been met from 
a low of 90 percent of the time to a high of 100 percent 
of the time, with the average for the 52 stations being 
91 percent of the time. The preliminary plan would 
thus have fully met the proposed standard that calls 
for achieving the instream phosphorus concentration 
90 percent of the time. Under the plan as changed, at 
least until future instream studies determine the precise 
level of phosphorus removal needed at each treatment 
facility and until a more favorable energy-efficient treat- 
ment technology becomes available, it is estimated that 
the phosphorus standard will be met from a low of 
25 percent of the time to a high of 88 percent of the 
time, with the average for the 52 stations being 52 per- 
cent of the time over the affected stream reaches. 

An analysis was also conducted to determine the poten- 
tial effects of the new recommendation on other water 
quality indicators. This analysis indicated that, if higher 
levels of phosphorus removal are not ultimately provided, 
dissolved oxygen could be affected, as well as turbidity 
and plant growth. Since instream phosphorus promotes 
algae and weed growth, and since decaying algae and 
weeds consume oxygen, failure to meet the instream 
phosphorus standard of 0.1 mg/l will, in some cases, 
result in a failure to meet the dissolved oxygen standard 
as well. This process is manifested as sediment oxygen 
demand calibrated into the water quality simulations to 
reflect the importance of the in-place pollutants. Given 
the existing state-of-the-art, however, it is not possible to  
quantify the severity of the impact of the new phos- 
phorus removal recommendation on dissolved oxygen. 
This is because the dissolved oxygen is also affected 
indirectly by the sediment oxygen demand from non- 
point pollutant discharges of phosphorus and sediment. 

lo  The 52 stations represent water quality conditions in 
225 stream miles, or 19 percent of the 1,180 miles of 
stream studied. The remaining 81 percent was character- 
ized by simulation data at 73 additional water quality 
analysis stations. Thus, there were in all 125 stations, 
or an average of one per 9.4 miles, over the 1,180 stream 
miles studied. 

The proportion of the sediment oxygen demand that will 
be abated by the plan can only be determined by field 
studies of the stream response to plan implementation 
on a reach-by-reach basis. However, Commission studies 
have indicated that the reaches potentially affected by 
dissolved oxygen problems under the revised plan total 
110 miles, or 12 percent of the total stream mileage 
studied. As shown on Map 22, these potentially affected 
reaches include portions of the Fox, Milwaukee, and 
Rubicon Rivers and of Cedar Creek. 

Land Application of Sewage Effluent 
As noted earlier, the record of the public informational 
meetings and hearing on the preliminary areawide water 
quality management plan reflects considerable concern 
on the part of local public officials over the recommenda- 
tion that 21 of the 48 planned sewage treatment plants in 
the Region consider land disposal of treated effluent. 
Formal objections to this recommendation were filed by 
the operators of 12 of the 21 affected plants-namely, 
the Western Racine County Sewerage District; the City of 
Lake Geneva; the Villages of Sharon, Kewaskum, Darien, 
Silver Lake, East Troy, and Walworth; the Town of 
Pleasant Prairie (two treatment plants); the Town of 
Salem Sewer Utility District No. 1; and the Allenton 
Sanitary District. Most of the objections were centered 
on the lack of available land for such effluent disposal, 
the possible adverse effects on agriculture, the possible 
impact on the local tax base of removing land from the 
tax rolls through public purchase and operation of 
"sewage farms," and the potential problems of well 
pollution and of odors. 

In considering the land disposal of sewage effluent, the 
Technical Coordinating and Advisory Committee and the 
Commission noted that it was national policy to promote 
land disposal of sewage effluent and that the Commis- 
sion, as the areawide water quality management planning 
agency, had a responsibility to identify those situations 
where land disposal appeared to  be technically feasible 
and potentially cost-effective. The national policy of 
promoting land disposal of sewage effluent goes so far 
as to  provide an additional 10 percent commitment to 
federal funding for those sewage treatment works con- 
struction projects where land disposal is to  be used, 
thus raising the federal share of such a project from 
the normal 75 percent to 85 percent and reducing the 
local capital investment required from 25 percent to 
15 percent. In addition, a project proposing to utilize 
land disposal will be federally funded even if it is up 
to  15 percent more costly than the most costeffective 
alternative. Finally, in such situations the federal govern- 
ment will pay for all of the cost of any modifications 
or replacement facilities required should operational 
problems ensue in the implementation of the land dis- 
posal scheme. 

The Committee and the Commission noted that the 
preliminary plan as taken to public hearing did not 
recommend that land disposal of effluent be required 
at the 21 identified sewage treatment plants, but rather 
that any facilities planning efforts give careful considera- 
tion to land disposal as an alternative to water disposal. 



Map 21 

LAKES AND STREAMS EXPECTED TO HAVE INCREASED 
VIOLATIONS OF "FISHABLE AND SWIMMABLE" 

STANDARDS OVER EXISTING CONDITIONS IF  ALL 
SEWAGE TREATMENT PLANTS DISCHARGE EFFLUENT 

AT 1.0 MG/L TOTAL PHOSPHORUS: 2000 

Map 22 

STREAMS WHICH MAY EXHIBIT DISSOLVED OXYGEN 
PROBLEMS UNDER POINT SOURCE ALTERNATIVES: 2000 

Because the final water quality plan does not provide for the high level 
of phosphorus removal at 18 sewage treatment plants originally proposed to 
provide such removal, i t  is possible that some degradation of stream water 
quality over existing conditions with respect to  phosphorus could occur. 
This map identifies in red the 92 stream miles that may be expected to meet 
the proposed phosphorus standard a lower percentage of time than under 
current conditions, assuming that 17 sewage treatment plants identified in 
the plan discharge treated effluent to land. Also shown on the map are an 
additional 22 stream miles that may be expected to meet the proposed 
phosphorus standard a lower percentage of time than under current condi- 
tions if local facilities studies rule out land disposal of effluent at the 
17 treatment plants. 

This map identifies dose potentially affected stream reaches that may 
be expected to exhibit dissolved oxygen problems as a result of the change 
made in the preliminary plan regarding the level of phosphorus removal at 
sewage treatment facilities in response to the information provided through 
the public hearing process. As shown on this map, portions of the Des 
Plaines, Fox, Milwaukee, and Rubicon Rivers, as well as of Cedar Creek, may 
be expected to exhibit violations of the dissolved oxygen standard, as well 
as of the proposed instream phosphorus standard, because a high level of 
phosphorus removal is not to  be provided at the related sewage treatment 
plants. 

Source: SEWRPC. 

Source: SEWRPC. 

Such consideration will be required in any case if federal 
funding for a plant construction, expansion, or improve- 
ment project is sought. If the required facilities planning 
efforts conclude for good reasons that land disposal 
of sewage effluent either is not cost-effective or is not 
implementable, then the facilities involved can utilize 
surface water disposal, provided the treatment level 
proposed is adequate to  meet the water use objectives 
and supporting water quality standards. Accordingly, 
the Committee and the Commission concluded that 
the objections filed concerning this issue stemmed 
from a probable misunderstanding of the preliminary 
plan recommendation. 

As already discussed, the change in the plan involving the 
required level of phosphorus removal for treatment plants 
discharging to surface waters affects the potential cost- 
effectiveness of providing for land disposal of treated 
effluent at 5 of the 21 treatment facilities identified in 
the preliminary plan for possible land application of 
effluent. Given the reduced level of phosphorus removal 
to  be at least initially required, land disposal of sewage 
effluent no longer appears to  be a cost-effective alterna- 
tive at the treatment plants operated by the Western 
Racine County Sewerage District, the City of Lake 
Geneva, and the Villages of Twin Lakes, East Troy, and 
Walworth. However, land disposal of effluent continues 



to be a potentially cost-effective and practical alternative 
for the 16  treatment facilities operated by the Villages of 
Belgium, Newburg, Kewaskum, Wales, North Prairie, 
Silver Lake, Genoa City, Sharon, and Darien; the Allen- 
ton Sanitary District; the Yorkville Sanitary District 
No. 1; the Lyons Sanitary District No. 2; the Salem 
Sewer Utility District No. 1; the Bristol Sewer Utility 
District No. 1 ;  the Town of Pleasant Prairie Sewer Utility 
District D; and the Town of Pleasant Prairie Sanitary 
District No. 73-1. Future facilities planning efforts for 
these treatment plants should give careful consideration 
to land disposal of effluent. 

Sewage Treatment Plant Issues 
The following site-s~ecific sewage treatment ~ l a n t  issues 
were raised by the village of ~a;ddock Lake, ^the City of 
New Berlin, the North Park Sanitary District, and the 
Town of Pleasant Prairie. 

Village of Paddock Lake: The preliminary areawide water 
quality management plan recommended that the existing 
Village of Paddock Lake sewage treatment facility be 
abandoned and that its tributary sewer service area be 
connected through the construction of a trunk sewer to 
the sewage treatment facility operated by the Town of 
Salem Sewer Utility District No. 1. This preliminary 
recommendation was objected to by both the Village 
Board of the Village of Paddock Lake and the Town 
Board of the Town of Salem. Both the Village Board and 
the Town Board noted that the current treatment facility 
operated by the Town of Salem Sewer Utility District 
No. 1 was meeting its current waste discharge permit 
requirements, had no operational problems, and, in terms 
of hydraulic capacity, should be sufficient to serve the 
needs of the District through the year 2000. The two 
boards further noted that the Village of Paddock Lake 
was nearing completion of a facilities plan that would 
provide for the expansion of the Paddock Lake treatment 
facility, and that studies in that facilities plan had 
shown that, without the need to consider a very high 
level of phosphorus removal, there were no cost savings 
to be achieved in effecting consolidation of the two 
treatment plants. 

In response to this issue, the Technical Coordinating and 
Advisory Committee recommended, and the Commission 
concurred, that the plan be changed to recommend the 
retention, improvement, and expansion of the Village of 
Paddock Lake sewage treatment facility. This recom- 
mendation was based upon a finding that, since the high 
0.1 mg/l level of phosphorus removal was no longer to 
be recommended in the system plan, there were no 

" Consideration of land disposal o f  sewage effluent 
should also be given in facilities planning for a 17th 
treatment facility-that operated by the Village of 
Paddock Lake. This treatment facility, which was not 
included as a planned treatment facility in the prelimi- 
nary plan, was added to the final plan for reasons set 
forth in the text.  

significant cost savings to be effected through a consoli- 
dation of the two treatment facilities. Accordingly, the 
plan was changed to reduce the previously planned size 
of the Salem Sewer Utility District No. 1 treatment 
facility, and to include the expansion and improvement 
of the existing Paddock Lake treatment facility. 

As proposed under the revised plan, the Salem facility 
would have a design capacity of 0.25 million gallons per 
day (mgd), would provide a secondary level of waste 
treatment, and would either discharge sewage effluent to 
land or provide advanced waste treatment for nitrifica- 
tion and an effluent with a phosphorus concentration 
of not more than 1.0 mg/l. The Paddock Lake sewage 
treatment facility would have a design capacity of 
0.46 mgd, would provide secondary waste treatment, and 
would also either discharge sewage effluent to land or 
provide advanced waste treatment for nitrification and 
phosphorus removal. In both cases, the decision as to 
whether to utilize land disposal of sewage effluent or 
to provide an advanced level of waste treatment should 
be made in the facilities planning process. 

City of New Berlin: The City of New Berlin filed a formal 
statement for the hearing record noting that over the past 
1 5  years the Milwaukee Metropolitan Sewerage District 
had consistently failed to  meet its responsibilities to  
complete extensions of major trunk sewers in order to  
provide adequate sanitary sewer service to the eastern 
portion of the City of New Berlin. The City further 
noted that the existing Regal Manors sewage treatment 
facility operated by the City has the potential to become 
the nucleus of a permanent public sewage treatment 
facility to serve a substantial portion of the City, thereby 
eliminating the need for certain long-planned trunk sewer 
construction projects by the Milwaukee Metropolitan 
Sewerage District. In so doing, the City maintained that 
the continued operation of the Regal Manors facility 
would be the most cost-effective approach to resolving 
long-standing sewerage problems in the City. In addition, 
the City noted that it would rather consider the construc- 
tion of a new sewage treatment plant to serve the north- 
west portion of the City than continue to plan for the 
provision of sewer service to that portion of the City 
through the Brookfield sewage treatment plant. Since the 
preliminary areawide water quality management plan 
proposed neither the retention or expansion of the 
Regal Manors sewage treatment facility nor the constmc- 
tion of a new sewage treatment facility to serve the 
northwest portion of the City of New Berlin, the City 
formally objected to  the areawide plan. 

In considering these objections, the Technical Coordi- 
nating and Advisory Committee and the Commission 
noted that the question of whether or not the retention 
and possible expansion of the Regal Manors treatment 
facility represents a cost-effective solution to  the problem 
of providing expanded sanitary sewer service to the 
City of New Berlin was currently being examined as 
part of the major facilities planning effort of the Mil- 
waukee Metropolitan Sewerage District. The possibility 
of retaining the Regal Manors sewage treatment facility 
as a permanent facility and of foregoing certain trunk 



sewer construction was recognized in the preliminary 
plan that was taken to the hearing. Accordingly, the 
Committee and the Commission concluded that the 
question raised by the City of New Berlin with respect 
to the Regal Manors facility would be addressed through 
the cooperative facilities planning process being con- 
ducted by the Milwaukee Metropolitan Sewerage District. 

With respect to  the proposal by the City of New Berlin to 
construct a new sewage treatment facility to serve the 
northwest portion of the City, the Technical Coordi- 
nating and Advisory Committee recommended, and the 
Commission concurred, that the plan remain as presented 
at the hearing. It was noted that the City of New Berlin is 
by contract a fully participating member of the Poplar 
Creek Sewerage Commission, a cooperative sewer com- 
mission formed by and between the City of Brookfield, 
the Town of Brookfield, and the City of New Berlin. The 
Poplar Creek Sewerage Commission has, in accordance 
with the recommendations contained in the adopted 
regional sanitary sewerage system plan, begun construc- 
tion of the Poplar Creek trunk sewer that will jointly 
serve the three communities. The initial portion of that 
sewer is in place and was fully funded by the City of 
Brookfield. That initial portion of the sewer has capacity 
reserved for use by the City of New Berlin in future 
years. Similarly, the facilities planning program for the 
City of Brookfield treatment facility now underway is 
taking into account the required capacity needed by the 
City of New Berlin to  provide sanitary sewer service in 
the northwest portion of the City. Accordingly, the 
Advisory Committee and the Commission concluded that 
the decision to  expand the Brookfield sewage treatment 
plant and to build the Poplar Creek trunk sewer repre- 
sents a committed decision that should be honored by all 
parties concerned. 

North Park Sanitary District: The preliminary areawide 
water quality management plan recommended that the 
sewage treatment plant operated by the North Park 
Sanitary District be abandoned and its tributary service 
area connected through the construction of a new trunk 
sewer to the City of Racine treatment facility. This 
recommendation was formally objected to in statements 
filed by the North Park Sanitary District, the Crestview 
Sanitary District, which contracts with the North Park 
Sanitary District for treatment services, and the Town 
Board of the Town of Caledonia. These three units of 
government expressed a desire to  retain local control over 
the provision of treatment services, and questioned the 
cost-effectiveness of the plan proposal. 

A special intergovernmental meeting was held on June 1 ,  
1979, to discuss the objections raised by the three units 
of government. In attendance at that meeting in addition 
to  representatives of the North Park Sanitary District, the 
Crestview Sanitary District, and the Town of Caledonia 
were representatives of the City of Racine, the Wisconsin 
Department of Natural Resources, and the Regional Plan- 
ning Commission. At that meeting the history of the 
proposal to abandon the North Park Sanitary District 
sewage treatment facility was reviewed, including the 
previous work accomplished by the Racine Urban Plan- 

ning District Citizens Advisory Committee and the 
Technical Coordinating and Advisory Committee on 
Regional Sanitary Sewerage System Planning. It was 
noted that out of that planning work, which was accom- 
plished in the early 1970's, came a decision by the 
Commission, reflected in the adopted regional sanitary 
sewerage system plan, to provide for an interim expan- 
sion of the North Park Sanitary District treatment facility 
to solve immediate, pressing needs, together with long- 
term abandonment of the facility and the construction of 
a trunk sewer to the City of Racine sewage treatment 
facility. This decision was carried over into the prelimi- 
nary areawide water quality management plan without 
further analysis. 

The Wisconsin Department of Natural Resources repre- 
sentatives at the meeting noted that there was again 
a pressing need by 1982 to either improve the level of 
treatment provided by the North Park Sanitary District 
treatment facility or abandon that treatment facility. If 
the 1982 deadline is not practical, then such action 
would have to be taken at a future date to  be determined 
by court order. It was agreed by all parties in attendance 
at the meeting that it would be both necessary and 
desirable to immediately undertake whatever facilities 
planning and engineering work is necessary to  specifically 
determine, in response to  the deadline being imposed by 
the Wisconsin Department of Natural Resources, whether 
or not it would be more cost-effective to abandon the 
North Park treatment facility and construct a new trunk 
sewer to convey sewage to the City of Racine sewage 
treatment facility, or to expand and improve the North 
Park treatment facility and possibly construct an outfall 
sewer to  permit the discharge of sewage effluent to  Lake 
Michigan. It was further noted that the City of Racine 
had under consideration a proposal to conduct a facilities 
planning program for its entire proposed sewer service 
area, and that the questions raised concerning the cost- 
effectiveness of abandoning the North Park treatment 
facility could be addressed as part of that facilities 
planning effort. Alternatively, a separate but coordinated 
facilities planning effort by the North Park Sanitary 
District could be undertaken. Thus, it was agreed to 
take appropriate steps to ensure that either the Racine 
areawide facilities planning effort or a separate North 
Park Sanitary District planning effort would reexamine 
the question of cost-effectiveness of abandonment of 
the North Park treatment facility and that, pending 
the results of this additional planning effort, the area- 
wide water quality management plan would remain 
as it was presented at the public hearing. Should the 
subsequent facilities planning effort conclude that 
it is more cost-effective to  expand and improve the 
North Park Sanitary District sewage treatment facility, 
then it was further agreed that the areawide water quality 
management plan would be appropriately amended to 
reflect that conclusion. 

In considering this matter, the Technical Coordinating 
Advisory Committee and the Commission concurred with 
the agreement reached at the intergovernmental meeting 
held on June 1,  1979. Accordingly, the areawide water 
quality management plan was not changed with respect 



to the North Park Sanitary District sewage treatment 
facility. The Advisory Committee and the Commission 
recognized, however, that the plan could change should 
a subsequent facilities planning effort determine that 
it is more cost-effective to  improve and expand the 
North Park Sanitary District treatment facility than 
to  abandon that facility and construct the necessary 
trunk sewer system. 

Town of Pleasant Prairie: The preliminary areawide water 
quality management plan recommended that  a new trunk 
sewer be extended south from the Kenosha sewage 
treatment facility in the Sheridan Road corridor of the 
Town of Pleasant Prairie. The construction of this trunk 
sewer would enable the abandonment of the small, 
inadequate sewage treatment facility operated by the 
Pleasant Park Utility Company and would further permit 
the Town of Pleasant Prairie to  solve existing water 
pollution and public health hazard problems caused by 
malfunctioning onsite sewage disposal systems in the 
eastern portion of the Town. The Town Board of the 
Town of Pleasant Prairie filed a statement endorsing the 
preliminary plan proposal as an ultimate solution to  the 
problems of providing expanded sanitary sewer service to  
the eastern portion of the Town, but also called for the 
construction of a major new sewage treatment facility to  
serve the Carol Beach area of the Town and for the 
reconstruction and expansion of the Pleasant Park Utility 
Company sewage treatment facility. The Town thus 
requested that the plan be changed to  provide for the 
improvement and expansion of the Pleasant Park sewage 
treatment facility, as well as the construction of a new 
Carol Beach treatment facility, while postponing further 
consideration of the Sheridan Road corridor trunk sewer 
t o  a period beyond the plan design year 2000. 

An intergovernmental meeting was held on May 22, 
1979, to  discuss the proposals raised by the Town of 
Pleasant Prairie. In attendance at  that meeting, in addi- 
tion to representatives of the Town, were representatives 
of the City of Kenosha, the Wisconsin Department of 
Natural Resources, and the Regional Planning Commis- 
sion. At that meeting the previous planning and engineer- 
ing work concerning the provision of sanitary sewer 
service to  the eastern portion of the Town of Pleasant 
Prairie was reviewed. I t  was noted that the proposal t o  
abandon the Pleasant Park sewage treatment facility 
through the construction of a Sheridan Road trunk sewer 
was first advanced in the mid-1960's as part of the 
comprehensive plan for the Kenosha Planning District. 
That proposal was carried forward into the regional 
sanitary sewerage system plan adopted by the Commis- 
sion in 1974. The proposal was further reevaluated as 
part of a facilities planning effort conducted by the 
City of Kenosha and in which the Town of Pleasant 
Prairie and other concerned units and agencies of 
government participated. The results of that facili- 
ties planning effort confirmed that from a long-range 
planning perspective, the most cost-effective solution 
to  the sewerage problems in the eastern portion of the 
Town of Pleasant Prairie is the construction of the 
Sheridan Road corridor trunk sewer. 

There was considerable discussion at  the meeting on the 
practical problems faced by the Town in effecting con- 
struction of the recommended trunk sewer. Since the 
Town is unincorporated, lands lying within the Town 
and within the service area of the subject sewer could 
possibly be annexed t o  the City of Kenosha in the future, 
and that tax base could thereby be lost t o  the Town. 
Thus, the Town is concerned from a practical point of 
view that should it proceed with the construction of the 
subject trunk sewer and incur significant debt in relation 
thereto, it may be left with a steadily declining tax base 
upon which to  service that debt. Several ways in which 
this potential problem could be avoided were discussed at  
the meeting, including the creation of a metropolitan 
sewerage district, the incorporation by the Town, thus 
ending annexation issues, and the negotiation of an inter- 
governmental agreement between the City of Kenosha 
and the Town that would result in the establishment of 
a jurisdictional boundary between the City of Kenosha 
and the Town of Pleasant Prairie. I t  was agreed by all 
those present at  the meeting that one of these approaches 
to  resolving the practical problems faced by the Town 
needed to  be taken in order for the Town to  commit 
itself t o  construction of the much needed trunk sewer. 

In considering this matter, the Technical Coordinating 
Advisory Committee recommended, and the Commission 
concurred, that the long-range plan t o  construct the 
Sheridan Road corridor trunk sewer in the Town of 
Pleasant Prairie remain unchanged. The Committee and 
the Commission recommended that the City of Kenosha 
and the Town of Pleasant Prairie undertake negotiations 
to  determine the best way in which the practical prob- 
lems faced by the Town with respect t o  construction of 
the trunk sewer could be resolved. The Committee and 
the Commission further acknowledged that it may be 
necessary, should public health problems created by 
malfunctioning onsite sewage disposal systems become 
very severe and should n o  practical way be found t o  fund 
the construction of the necessary trunk sewer, t o  again 
consider the construction of an interim, temporary 
sewage treatment facility in the Carol Beach area 
of the Town. 

Sewer Service Area and Trunk Sewer Issues 
The following site-specific sewer service area and trunk - 
sewer issues were raised in the public informational 
meetings and hearing by the Delavan Lake Sanitary 
District, the Town of Pleasant Prairie, the Town of 
Somers, and the Town of Mt. Pleasant. In addition, while 
not formally a part of the public hearing record, such 
issues were raised by actions taken during the public 
informational period by the Milwaukee Metropolitan 
Sewerage District, the Town of Pewaukee, and the City 
of Brookfield under concurrent facilities planning efforts. 

Delavan Lake Sanitarv District: The Delavan Lake 
Sanitary District filed a statement a t  the public hearing 
on the preliminary plan indicating that the proposed 
sewer service area for that District, as shown on the 
preliminary plan materials, was not fully consistent with 
the sewerage facilities plan previously approved by the 



Regional Planning Commission, the Wisconsin Depart- 
ment of Natural Resources, and the U. S. Environmental 
Protection Agency. The District accordingly asked that 
the final plan reflect the sewer service area that corres- 
ponds to the major sewer collection system construction 
project now being undertaken in the District. 

In response to this request, the sewer service area in 
the previously approved sewerage facilities plan for 
the District was compared with the sewer sewice area 
as identified in the preliminary water quality management 
plan taken to hearing. It was determined that these two 
sewer service areas were fully consistent. Upon further 
discussion with Delavan Lake Sanitary District officials, i t  
was learned that the sewer service area for the District 
had been changed slightly in the preparation of detailed 
plans and specifications preliminary to the construction 
of the sewer collection system. This change in sewer 
service area occurred after the Regional Planning Com- 
mission, the Wisconsin Department of Natural Resources, 
and the U. S. Environmental Protection Agency had 
approved the sewerage facilities plan. The additional 
sewer service area subsequently approved by the Wis- 
consin Department of Natural Resources as part of its 
approval of the detailed plans and specifications would 
extend sanitary sewer service to about 13 existing homes 
and 22 vacant platted lots, constituting approximately an 
100-acre addition to the 2,030-acre District sewer service 
area. The Advisory Committee recommended, and the 
Commission concurred, that this additional sewer service 
area be considered committed and added to the proposed 
sanitary sewer service area set forth in the areawide water 
quality management plan. The revised Delavan Lake 
Sanitary District sewer service area is shown on Map 23. 

Town of Pleasant Prairie: The Town Board of the Town 
of Pleasant Prairie filed a statement at the public hearing 
requesting that certain changes be made to the proposed 
sewer service areas of two treatment facilities operated 
by the Town-the Sewer Utility District D treatment 
facility and the Sanitary District 73-1 treatment facility. 
These matters were discussed at an intergovernmental 
meeting held on May 22,1979, and attended by represen- 
tatives of the Town, the City of Kenosha, the Wisconsin 
Department of Natural Resources, and the Regional 
Planning Commission. 

With respect to the service area of Sewer Utility Dis- 
trict D, the Town of Pleasant Prairie requested that 
the service area be expanded both north of STH 50 and 
south of Bain Station Road. The Town indicated that 
while i t  agreed with the planned population level 
for Sewer Utility District D as shown in the prelimi- 
nary plan, i t  was probable that the land use densi- 
ties at which the Town would pennit urban development 
were such as to require somewhat more land area for 
new urban development than identified in the adopted 
regional land use plan. Such development would, however, 
continue to occur within the planned mediumdensity 
range of residential development as identified in the 
regional land use plan. A portion of the proposed 
expansion of the District D service area lying north 
of STH 60, east of STH 192, and west of the Chicago, 

Milwaukee, St. Paul & Pacific Railroad tracks lies 
within the Pike River watershed and was proposed in 
the preliminary plan to be served through expansion 
of the Kenosha sewerage system. I t  was agreed at  the 
intergovernmental meeting t o  recommend to the Com- 
mission that these minor refinements in sewer service 
area delineation for the Pleasant Prairie Sewer Utility 
District D treatment facility be included in the final plan. 
The original District D service area encompassed about 
three square miles. The additions total about two square 
miles, thus resulting in a revised service area of about 
five square miles. 

The second change proposed by the Town of Pleasant 
Prairie involved the addition of about three sauare miles 
of land to the planned sewer service area of the Sanitary 
District 73-1 treatment facility. The lands in question 
lie generally along either side of CTH H south of CTH T, 

Map 23 

POST PUBLIC HEARING DELINEATION OF THE 
DELAVAN LAKE SEWER SERVICE AREA: 2000 
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During the public hearing procenn on the sreswide water quality management 
plan. the Delavsn Lake Sanitary District indicated that the service ares 
originally included in the lmal facility plan and in the preliminary areawide 
Water quality management plan had been rlightly modified during the 
Preparation of detailed facility construction plans and  specification^ A small 
area totaling about 100 acres located adjacent to and south of the Delavan 
b k e  outlet in Section 21 of the Town of Delavan was to be provided with 
newer service, and rwem to serve that area were under conotruction. This 
added sewer service area was thus considered to be committed and war 
added to the recommended sewer sawice area set forth in the areadds water 
quality management plan. 

Source: SEWRPC. 



I which is the southern boundary of the major electric 

I power generation plant now under construction by the 
Wisconsin Electric Power Company. Concomitantly, cer- 
tain reductions in that portion of the District 73-1 
treatment facility service area lying east of STH 31 were 
proposed. The Town Board noted that, in particular, that 
portion of the proposed sewer service area bounded by 
CTH T on the north, CTH H on the west, CTH ML on the 

I south, and the Chicago, Milwaukee, St. Paul & Pacific 
I Railroad tracks on the east was being held out as a prime 

site for future industrial development, particularly 
development that would require sites of 100 acres or 

I 

more in area. The Town indicated that it had no desire 
to accommodate new residential development in this 
portion of the District 73-1 service area. 

This proposal by the Town was discussed at the intergov- 
ernmental meeting. It was noted in particular that the 
creation of a new major sewer service area in this portion 
of the Town represented a significant departure from the 
recommendations contained in the adopted comprehen- 
sive plan for the Kenosha Planning District. l 2  Represen- 
tatives of the City of Kenosha and the Town agreed, 
however, that there was a need to  provide within the 
Kenosha Planning District land for major new industrial 
development, and in particular for industries that may 
require very large sites. Accordingly, it was agreed by all 
those in attendance at the meeting that the sewer service 
area for the Town of Pleasant Prairie Sanitary District 
73-1 should be changed to reflect both the addition of 
lands lying south of CTH T in the Town for industrial 
land use development purposes and a concomitant reduc- 
tion in that portion of the sewer service area lying east 
of STH 31 as proposed by the Town. The original Dis- 
trict 73-1 service area encompassed about three square 
miles. The net change in service area as proposed would 
result in adding about one square mile, thus resulting in 
a revised service area of about four square miles. 

In considering these matters, the Technical and Advisory 
Committee recommended to the Commission, and the 
Commission concurred, that the sewer service areas of 
the Town of Pleasant Prairie Sewer Utility District D and 
Sanitary District 73-1 be revised as proposed. The revised 
sewer service area delineations for these two treatment 
facilities as incorporated in the final areawide water 
quality management plan are identified on Maps 24 
and 25. 

Town of Somers and Town of Mt. Pleasant: The Town 
Board of the Town of Somers filed a statement for 
the public hearing record supporting the construction 
of the Parkside trunk sewer in the City of Kenosha 
and the Town of Somers that would ultimately allow 
the abandonment of the sewage treatment facility 
operated by the Town of Somers Utility District No. 1.  

l 2  See SEWRPC Planning Report No. 10, A Comprehen- 
sive Plan for the Kenosha Planning District. This plan 
was completed in 1967 and adopted by the Regional 
Planning Commission on June 1, 1972, and by the 
City o f  Kenosha on October 16, 1971. 

The Board expressed concern, however, that the sewer 
service area attendant to that future trunk sewer as 
shown in the materials submitted as part of the prelimi- 
nary plan would not permit the provision of sanitary 
sewer service to  certain lands lying adjacent to  the 
proposed trunk sewer in an area lying between the 
University of Wisconsin-Parkside and the Chicago, Mil- 
waukee, St. Paul & Pacific Railroad tracks just east of the 
unincorporated village of Somers. The Board expressed 
agreement with the objective of preserving prime agri- 
cultural land, but indicated that, in the opinion of the 
Town Board, it would be impractical to preserve such 
land immediately adjacent to  a major trunk sewer. 
Similar comments were made by a representative of 
the Town of Mt. Pleasant concerning the sewer service 
area connecting the Sturtevant-Mt. Pleasant trunk sewer 
to  the Racine sewage treatment plant. 

In considering these matters, the Technical Coordinating 
and Advisory Committee and the Commission concurred 
with the comments of the Town Board of the Town of 
Somers and Town of Mt. Pleasant representative and 
indicated that the sewer service areas for the proposed 
Parkside and Sturtevant-Mt. Pleasant trunk sewers should 
be appropriately revised in cooperation with the local 
governments concerned. In this respect, the Advisory 
Committee and the Commission recommended that 
a procedure be developed for refining and detailing 
all sanitary sewer service areas in cooperation with the 
local units of government and other management agencies 
involved as part of the continuing water quality manage- 
ment planning process. This procedure is discussed below. 

Milwaukee Metropolitan Sewerage District: During 
the public informational period for the areawide water 
quality management plan, the Milwaukee Metropolitan 
Sewerage District was proceeding with its sewerage 
facilities planning program. As a part of that effort, the 
District decided to postpone detailed planning for four 
previously planned major trunk sewers to serve portions 
of the Cities of Franklin and Oak Creek and the Caddy 
Vista Sanitary District in the Town of Caledonia until the 
need for such planning is indicated by revised land use 
planning. These four trunk sewers are the Ryan Creek 
trunk sewer, the Oak Creek South trunk sewer, the Oak 
Creek Southwest trunk sewer, and the Caddy Vista 
trunk sewer. The locations of these four trunk sewers, 
as well as their respective ultimate service areas, are 
identified on Map 26. The District indicated in a com- 
munication to the Commission that planning for these 
four trunk sewers was being postponed because it 
appeared that they would not be needed by the plan 
design year 2000. In the preliminary water quality 
management plan, the Commission had proposed that 
one of the trunk sewers-the Ryan Creek trunk sewerbe  
delayed for construction beyond the year 2000. Thus, 
the action taken by the Milwaukee Metropolitan Sewer- 
age District confirmed the Commission's finding with 
respect to  the Ryan Creek trunk sewer and to a lesser 
degree because of the extent of existing and proposed 
urban development extended that finding to include the 
other three trunk sewers. 
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During thepublic hearing procen on the a-ide m a r  quality managamemf 
plan, the Town Board of the Tom of Piwsnt  Prairie requested thst certain 
ch?nge~ be mads in theproporad sswsr sawice area tributary to the Town 
of Pleasant Prairie Sewer Utility District D treatment facility. This request 
Wa6 d i r u w d  at an intargwemmental metin8 involving rep-ntatives of 
the Town, the City of Kenoha. the Wixonrin Department of Natural 
Rerourssr, and the Regional Planning Comminicn. Tha Town rsqusmd that 
the remiw a m  be expanded both north of STH MI and south of Bain 
Station Road. The Town indicated that while it agreed with the planned 
pop~iation iMI for Swsr  Utility District D as shown in the preliminary 
plsn. i t  was probable thst the land use densities at which the Town w l d  
wrmit  ulben development were rush as to require mmewhst more land ares LEGEND 
for new urban development than identified in theadopted regional land ure 
Plan. Such dwdopment would, h m e r .  continue m occur within the 
planned medium-dsnsity range of residential development as identified in - y&-s2f &go 
the regional land ure plan. I t  war agreed at the inte-rnmmtai mMting 
that there minor refinements in -r rrvise area 6nlineation for the o..."m 

Pieasant Pnirie Sewer Utility District D treatment facility be recommended 
"-a'=r 

10 the Commission for inclusion in the final plan. Accordingly, the final During the public haaring p r w a  on the a-ide m r  quality manwment 
Pien inc1ud.s a modified mwsr rervice ares for portions of the Town of plan, the T o m  Board of the Town of Plearant Prairie requested that certain 
Pi.asent Prairie. changer be mede in the proposed rewar rervice srsa tributary to the Tom of 

Source: SEWRPC. Plewnt Prairie Sanitary District No. 73.1 treatment facility. This request 
W ~ B  discussed at an intargovsrnmentai mating involving reprerentativet 
of the Town. the City of Kenohm, the Wixonrin Department of Natural 
Remurcer, and the R e g i o ~ l  Planning Commission. The lands in quertion 
lie gensraliy along aithar ride of CTH H south of CTH T, which is the 
southern boundary of the major electric pomr  generation Plant now under 

This matter was discussed at an intergovernmental oonnruotion by the Wiaoonsin Electric Power Company. Conmmitently, 

meeting held on May 16, 1979. In attendance at the certain n d u ~ t i o n ~  in that portion of the District 73-1 treatment fe i i i ty  
meeting were representatives of the Milwaukee Metro- IDW~CB arm lying east of STH 31 were propored. rhs TOW" ~ o a r d  noted 

that. in particular, that pwtion of the proporad sw3r ~ ~ i 0 0  arsa bounded Sewer*e District' the Cities Of Frank'in and Oak by CTH T on the north. CTH H on the wm. CTH ML on the south, and the Creek, the Wisconsin Department of Natural Resources, Chlcago, Milwaukee, St. Paul B PacificRaiiroad treckr on the east war being 
and the Regional Planning Commission. It was agreed at held out ar a prime site for future industrial devsiopmnt. particularly new 
the meeting by all parties that tlie forecast population industrial development thst would require sites of 100 acres or m w  in a m .  
and land use demand within the sewice areas of these lt was agreed that the sewer rervlce area far the Town of Pleaant Prairie 

Sanitery Discrim 73.1 houid be changed to reflect both the addition of four trunk as at this time were 
lane lying south of CTH T i n  the Town for industrial land u a  development ficient ' 0  w-t their const~ction before the year pumas, and a concomitant reduction in that pwtion of the ewer WrviM 

2000. Some concern was expressed, however, by the area lying east of STH 31 a4 propored by the Town. The nsrvia, a s a  was 
officials of Franklin and Oak Creek that further delay adjust& wcordingiy in the final recommended arewide weter quality 

in the construction of these trunk sewers could make rnamgament plan. 

it much more difficult for the local officials to eliminate ~oum: SEWRPC. 
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existing sewerage system problems, particularly problems 
that might arise in connection with the operation of 
sewage lift and pumping stations. It was agreed that the 
District's facilities planning effort would address any such 
documented problems that might occur in the absence of 
the construction of these trunk sewers during the plan 
design period and, if such problems were found to exist, 
the facilities plan would be reviewed and reevaluated with 
regard to the need for these trunk sewers. In addition, it 
was agreed at the meeting that there remains a long-term 
need to  continue to plan for the ultimate construction of 
the four above-noted trunk sewers, it being probable that 
construction of the sewers will be required for urban 
growth and development that might occur beyond 
the plan design year 2000. 

Accordingly, it was agreed that while the four sewers 
should not be shown on the areawide water quality 
management plan and the District facilities plan now 
under preparation, those plans having a design year of 
2000, the four trunk sewers would continue to  be shown 
by the District in its ultimate sewerage facilities plan. In 
addition, it was noted that this recommendation would 
mean that the previously proposed interim connection 
that would enable the abandonment of the Caddy Vista 
sewage treatment facility in the Town of Caledonia, 
which would consist of a pumping station and force 
main and the use of an existing City of Oak Creek 
sewer to  enable sewage to  flow from the presently 
developed area of the Caddy Vista Sanitary District to 
the Milwaukee metropolitan trunk sewer system, would 
be used until such time that a District facility would 
replace it. Should a decision be made at some future 
date to build the Caddy Vista trunk sewer or some other 
District facility, then the use of the Oak Creek trunk 
sewer by the Caddy Vista Sanitary District could be 
terminated and further development of the Sanitary 
District could be accommodated. 

City of Brookfield and Town of Pewaukee: The City of 
Brookfield, in cooperation with other communities lying 
in the Upper Fox River watershed, was in the process of 
completing the preparation of a sewerage facilities plan 
pertaining to the expansion of the Brookfield treatment 
facility and the construction of certain trunk sewers 
leading to  that treatment facility during the public 
informational period on the areawide water quality 
management plan. Two issues arose in the conduct of 
that facilities planning effort which, while not explicitly 
included in the record of the public hearing on the plan, 
bear upon the final areawide plan. These two issues 
pertain to the sewer service area in the Town of Pewaukee 
to be served by the trunk sewer under construction at the 
time of the hearing between the Brookfield sewage 
treatment facility and the Village of Pewaukee, and the 
alignment and sizing of a major trunk sewer north of the 
Brookfield treatment facility to serve not only the City 
of Brookfield but the Towns of Brookfield, Pewaukee, 
and Lisbon and the Villages of Lannon, Menomonee 
Falls, and Sussex. These issues were discussed at an 
intergovernmental meeting held on June 1 ,  1979. In 
attendance at that meeting were representatives of the 
Cities of Brookfield and New Berlin; the Villages of 

Lannon, Menomonee Falls, Pewaukee, and Sussex; the 
Towns of Brookfield, Lisbon, and Pewaukee; the Lake 
Pewaukee Sanitary District; the Wisconsin Department of 
Natural Resources; and the Regional Planning Commis- 
sion. Additional intergovernmental meetings were subse- 
quently held between the Village and Town of Pewaukee 
and the Lake Pewaukee Sanitary District in an attempt to  
agree on a final sewer service area with respect to the 
Pewaukee trunk sewer issue. 

The sewer service area attendant to the major trunk 
sewer designed to  serve the Village of Pewaukee, a por- 
tion of the Town of Pewaukee, and the Lake Pewaukee 
Sanitary District was initially delineated as part of the 
adopted regional sanitary sewerage system plan, and was 
refined and detailed in the sewerage facilities planning 
effort that supported the federal grant received by the 
Village of Pewaukee to  construct the subject trunk sewer. 
It was not envisioned that that initial sewer service area 
would provide service to existing or new urban develop- 
ment in that portion of the Town of Pewaukee generally 
bounded by CTH F on the west, STH 190 on the north, 
the Soo Line Railroad tracks on the east, and IH 94 on 
the south. During the various meetings held concerning 
this matter it was apparent that, in addition to extensive 
existing development in the area, a number of land use 
development and water utility construction commitments 
had been made by the Town of Pewaukee and by Wau- 
kesha County that assumed the future availability of 
centralized sanitary sewer service to  this general area. 
These commitments related primarily to  industrial 
development, the area being highly attractive for indus- 
trial land use because of natural terrain, the availability of 
rail service, and accessibility to the regional freeway 
system. Some industrial land uses have already been 
developed in the area, utilizing holding tanks as a tem- 
porary measure pending the availability of sanitary sewer 
service. After carefully reviewing this matter, all parties 
concerned agreed that the sewer service area attendant 
to the Pewaukee-to-Brookfield trunk sewer should be 
revised to  reflect commitments made to accommodate 
industrial and commercial land use development in that 
portion of the Town of Pewaukee generally bounded by 
CTH F on the west, the Chicago, Milwaukee, St. Paul & 
Pacific Railroad tracks on the north, the Soo Line Rail- 
road tracks on the east, and IH 94 on the south, with 
residential development to be accommodated in that 
portion of the Town generally bounded by CTH F on the 
west, STH 190 on the north, Springdale Road on the 
east, and the Chicago, Milwaukee, St. Paul & Pacific 
Railroad tracks on the south. Concomitantly, reduc- 
tions in planned sewer service area in both the Village 
and Town of Pewaukee north of STH 190 were made. 
The proposed revised sewer service area for this trunk 
sewer for the year 2000 is shown on Map 27. This area 
totals about 15 square miles, representing an increase of 
5 square miles over the previously proposed service area 
of about 10  square miles. 

The concern over the construction of a major new 
trunk sewer north from the Brookfield sewage treatment 
plant primarily was centered on the relative cost- 
effectiveness of building a single trunk sewer-as initially 
envisioned in the regional sanitary sewerage system 



Map 27 

POST PUBLIC HEARING DELINEATION OF THE PEWAUKEE AND BROOKFIELD-WEST SEWER SERVICE AREAS 

During the public hearing process on the areawide water quality management plan, questions arose regarding the planned sewer service area in the Town of 
Pewaukee to be served by the trunk sewer that is under construction from the Village of Pewaukee to the Brookfield sewage treatment plant. This issue was 
discussed at several intergovernmental meetings during which i t  became apparent that, in addition to extensive existing development in the area, a number of 
land use development and water utility construction commitments had been made by the Town of Pewaukee and by Waukesha County that assumed the future 
Provision of centralized sanitary sewer service to this general area. These commitments primarily involved industrial development. After carefully review~ng this 
matter, all parties concerned agreed that the sewer service area attendant to the Pewaukee-to-Brookfield trunk sewer should be revised to reflect commitments made 
to accommodate industrial and commercial land use development in the Town of Pewaukee, and the sewer service area was adjusted accordingly. 

Source: SEWRPC. 

p l a n a s  opposed to building two trunk sewers, one to be 
built in the near future by the City of Brookfield and one 
to be built toward the end of the plan design period 
jointly by the other communities involved. Based upon 
an economic analysis presented by the City of Brookfield 
to all of the parties concerned at the June 1, 1979, 
intergovernmental meeting, it was agreed that the costs 
involved in either alternative would be about the same. It 
was further agreed that there appeared to be several 
advantages in changing the plan to  reflect a two-sewer 
approach to the problem, particularly since the City 
of Brookfield was faced with resolving a serious problem 
of sewage bypassing at a lift station in the Imperial 

Estates area, which could be resolved by the construc- 
tion of the initial sewer. Accordingly, it was agreed that 
a recommendation should be presented to adjust the 
areawide water quality management plan to  reflect the 
proposal to construct two northerly trunk sewers in 
the upper Fox River area rather than a single trunk 
sewer as initially proposed. One sewer would be initially 
constructed by the City of Brookfield to solve immediate 
sewage bypass problems and the other would be con- 
structed jointly by all communities concerned near 
the end of the plan design period. The recommended 
alignment and sizing for the two trunk sewers, along 
with the attendant initial sewer service areas to  the two 



trunk sewers along the Fox River north of the Brookfield 
sewage treatment facility, are shown on Map 28. 

In considering these two matters in the Upper Fox 
River watershed, the Technical Coordinating and 
Advisory Committee recommended to the Commission, 
and the Commission concurred, that the changes in sewer 
service areas and trunk sewer alignments as agreed to in 
the intergovernmental meetings be accepted as proposed. 
Accordingly, the final areawide water quality manage- 
ment plan was revised as recommended by the com- 
munities affected. 

General A ~ ~ r o a c h  to Sewer Service 
Area ~e f i i emen t  and Detailing 
The sewer service area issues raised in the ~ub l i c  ~ a r -  

A ~- 

ticipation process indicated a need to develop a general - - 
procedure under the continuing water quality manage- 
ment planning process for refining, detailing, and, as 
necessary, amending the sanitary sewer service areas 
identified in the areawide water quality management 
plan. A recent change in the process for the review 
and approval of sewer extensions by the Wisconsin 
Department of Natural Resources, which requires the 
Commission to review and comment on all sanitary sewer 
extensions with respect to their relationship to the 
areawide water quality management plan, further indi- 
cated a need to achieve intergovernmental agreement 
on the delineated sanitary sewer service areas. 

It was initially envisioned in the areawide water quality 
management plan that sanitary sewer service areas would 
be refined and detailed as necessary as part of the formal 
sewerage facilities planning programs to be conducted 
on a community-by-community basis as the need arose to 
consider the construction of major new sewerage facili- 
ties. It  was envisioned that sewer service areas identified 
in the systems level plan would be amended and refined 
through the review and approval by all parties con- 
cerned of any revised sewer service area delineations 
produced by such local facilities planning efforts. Given 
the recent change in processing sewer service extensions, 
however, it appears that relying entirely on the facilities 
planning process to perform this function may be inade- 
quate. Accordingly, it is recommended that the Regional 
Planning Commission, as a part of the continuing area- 
wide water quality management planning process, under- 
take a program to refine and detail all sanitary sewer 
service areas identified in the areawide plan in a manner 
consistent with the adopted regional land use plan. This 
program should be coordinated insofar as possible with 
any sewerage facilities planning work that may be under- 
way. It  is envisioned that this program will consist of the 
following seven steps : 

1. The preparation of a base map at an appropriate 
scale for each sewer service area identified in the 
areawide systems plan. 

2. The delineation on that base map of the design 
year 2000 sewer service area as that area is pro- 
posed in the areawide systems plan. 

3. The conduct of intergovernmental meetings 
among all affected local water quality manage- 
ment agencies at which the initial sewer service 
area delineation would be discussed and the 
position of the local agencies solicited. This 
discussion would include an explanation of the 
rationale underlying the proposed sanitary sewer 
service delineation, including an explanation of 
the basis for the delineation of the primary envi- 
ronmental corridors and other environmentally 
sensitive areas which the regional land use plan 
and the regional water quality management plan 
indicate should not be developed for intensive 
urban use and which, therefore, should not be 
included in sanitary sewer service areas. 

4. The modification of the proposed sewer service 
area to reflect adjustments agreed upon by all 
parties at the intergovernmental meetings and 
which reflect the basic objectives set forth in the 
adopted regional land use plan, and the documen- 
tation of a design year population and land use 
density as the configuration for the modified 
service area. 

5.  The holding of a public hearing jointly by 
the Commission and the local management 
agencies involved to  obtain public reaction 
to the site-specific sewer service area issues 
that might be raised by the proposed sewer 
service area delineation. 

6. The preparation of a final refined and detailed 
sanitary sewer service area map and the certifica- 
tion of copies of that map to all parties and 
agencies concerned. 

7. Adoption of the refined and detailed service 
area map by the Commission and the local 
management agencies concerned, and certifica- 
tion of the sewer service area map to  the 
Wisconsin Department of Natural Resources and 
the U. S. Environmental Protection Agency as 
amendments to the adopted areawide water 
quality management plan. 

It is the intent of the Commission that this process be 
completed as rapidly as possible, following adcption of 
the initial areawide water quality management plan. This 
process will ensure that the needs and desires of local 
communities are fully taken into account, and that the 
sanitary sewer service areas ultimately determined will 
truly reflect an intergovernmental consensus. It is also 
the intent of the Commission that subsequent amend- 
ments to the sewer service areas be considered as needs 
may dictate and local management agencies may request 
within the context of the adopted regional land use plan. 

Urban Nonpoint Source Pollution Abatement Issues 
The record of the public hearing reflects concern on the 
part of officials of the Cities of Oak Creek and Franklin 
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POST PUBLIC HEARING ALIGNMENT OF TRUNK SEWERS TO SERVE THE SUSSEX-LANNON SEWER 
SERVICE AREA AND THE NORTHERLY PORTION OF THE BROOKFIELD-WEST SEWER SERVICE AREA 
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During the public hearing process on the areawide water quality management plan, the City of Brookfield proposed a modification t o  the Sussex-Lannon trunk 
sewer. The City proposed the construction of two  trunk sewers, one t o  be bui l t  in the near future by  the City of Brookfield and one t o  be bui l t  toward the end o f  
the plan design period jointly by  the other communities involved, as opposed to  building a single trunk sewer-as envisioned in the preliminary plan. Based upon an 
economic analysis presented by  the City of Brookfield t o  all o f  the parties concerned at an intergovernmental meeting, it was agreed that f rom an economic view- 
point the costs involved i n  either alternative would be about the same. It was further agreed that there appeared t o  be several advantages in changing the plan t o  
reflect a two-tier approach to  the problem. Accordingly, it was agreed that a recommendation should be presented t o  adjust the areawide water quality management 
plan t o  reflect the proposal t o  construct i n  a staged manner two  northerly trunk sewers in the upper Fox River area rather than a singie trunk sewer as initially 
proposed. 

Source: SEWRPC. 



over the preliminary plan proposal to provide for an 
approximate 50 percent reduction in nonpoint source 
pollutant runoff for the Root River and Oak Creek 
watersheds. These officials primarily objected to the costs 
that could be incurred in achieving such a reduction, 
particularly since the preliminary plan recommended 
that many other communities in the Region provide only 
a 25 percent reduction in such pollutant runoff. 

In response to these concerns, the Technical Coordi- 
nating and Advisory Committee recommended, and the 
Commission concurred, that the areawide water quality 
management plan remain unchanged in this respect 
pending completion of a second level of more detailed 
local planning that will be necessary to determine the 
procedures to  be followed and the actions to  be taken in 
achieving the pollutant runoff goal expressed in the 
areawide plan. It was noted that the concept of reducing 
pollutant runoff, particularly in urban areas, is relatively 
new and that the state-of-the-art in this respect is not yet 
well developed. Accordingly, the costs associated with 
such an effort can only be approximated at the areawide 
level of planning. A more detailed level of planning is 
essential in order to identify the specific activities and 
actions that should be undertaken and the precise costs 
associated with such activities and actions. It was further 
noted that grant programs at the state and federal levels 
of government are available to  assist local communities in 
nonpoint source pollution abatement activities, and that 
such programs could be directed at those areas of the 
Region bearing the greatest cost burden and could thus 
mitigate any inherent disparity in the local costs of urban 
nonpoint source pollution abatement. Consequently, the 
plan in this respect was not changed and the communities 
involved were encouraged to proceed with the necessary 
second level planning effort. 

Concluding Remarks-Public Reaction 
In summary, it may be concluded that except for the 
question on the level of phosphorus removal at 18 sewage 
treatment facilities, the preliminary recommendations 
of the areawide water quality management plan met 
a very favorable response at the public informational 
meetings and hearing. In reviewing all of the comments, 
opinions, and data presented at these meetings and 
hearing and in the series of special intergovernmental 
meetings held subsequent to  the public hearing, the 
Commission upon recommendation of the Technical 
Coordinating and Advisory Committee made the follow- 
ing changes to the preliminary plan recommendations: 

1. The recommendation to provide a very high level 
of phosphorus removal at 18 sewage treatment 
facilities was changed to a recommendation that 
the facilities concerned provide a level of phos- 
phorus removal adequate t o  obtain a treated 
effluent with a phosphorus content of 1.0 mg/l 
measured as total phosphorus on a monthly 
average basis. The recommended phosphorus 
concentration for streams of 0.1 mg/l was 
retained subject to redetermination on a reach-by- 
reach basis upon the conduct of more detailed 
water quality studies. If such studies find that 

contributing sewage treatment facilities must 
provide an effluent discharge having a phosphorus 
concentration more stringent than 1.0 mg/l in 
order to meet the appropriate instream phos- 
phorus standard; and if there exists at that time 
a proven, reliable sewage treatment technology 
capable of institution in small as well as large 
communities to provide for such more stringent 
phosphorus removal; and if the incremental cost 
in sewage treatment needed to effect such addi- 
tional phosphorus removal is found to lie within 
the ability to pay of those communities directly 
affected, then the institution of such more 
stringent effluent discharge limitations should 
be required for implementation after 1990. 

2. Land disposal of sewage effluent should be 
investigated as an alternative to advanced waste 
treatment at the following 17  sewage treatment 
facilities: Kewaskum, Allenton Sanitary District, 
Newburg, Belgium, Wales, North Prairie, Yorkville 
Sanitary District, Pleasant Prairie Sewer Utility 
District D, Pleasant Prairie Sanitary District 73-1, 
Bristol Sewer Utility District No. 1, Silver Lake, 
Paddock Lake, Salem Sewer Utility District 
No. 1, Genoa City, Darien, Sharon, and Lyons 
Sanitary District No. 2. This additional investi- 
gation should be an integral part of detailed 
sewerage facilities planning efforts. Sewage 
treatment facilities at five locations identified 
in the preliminary plan for possible land disposal 
of sewage effluent need not consider land disposal 
in such detail in the facilities planning effort, 
based upon the reduced phosphorus removal 
recommendation incorporated into the final plan. 
These five plants are those operated by the 
Western Racine County Sewerage District, the 
City of Lake Geneva, and the Villages of East 
Troy, Twin Lakes, and Walworth. 

3. The preliminary plan recommendation to aban- 
don the Village of Paddock Lake sewage treat- 
ment facility was changed to provide for the 
retention, expansion, and improvement of that 
facility, there being no significant cost savings 
to be achieved in effecting the previously pro- 
posed consolidation of the Paddock Lake and 
Town of Salem Sewer Utility District No. 1 
treatment plants, given the reduced phosphorus 
removal recommendation incorporated into the 
final plan. Facility planning efforts for the Pad- 
dock Lake treatment facility, however, should 
include a detailed investigation of the land 
disposal of sewage effluent in lieu of advanced 
waste treatment. 

4. A facilities planning effort should determine 
whether or not it would be more cost-effective 
to abandon the North Park Sanitary District 
treatment facility and construct a new trunk 
sewer to convey sewage to the City of Racine 
sewage treatment facility, or to expand and 



improve the North Park treatment facility as 
a permanent plant. Pending completion of that 
study, the areawide water quality management 
plan will continue to recommend abandonment 
of the North Park plant. 

5. The sewer service area for the Delavan Lake 
Sanitary District was changed to  reflect the final 
sewer service area approved by the Wisconsin 
Department of Natural Resources as part of its 
approval of the detailed plans and specifications 
for the sewer collection system for the District. 
This change constitutes about a 100-acre addition 
to the 2,030-acre District sewer service area. 

6. The sewer service area attendant to  the Town of 
Pleasant Prairie Sewer Utility District D treatment 
facility was changed to include additional lands 
lying north of STH 50 and south of Bain Station 
Road. This change constitutes about a 2-square- 
mile addition to the original 3-square-mile Dis- 
trict D sewer service area. 

7. The sewer service area attendant to  the Town of 
Pleasant Prairie Sanitary District 73-1 treatment 
facility was changed to  include additional lands 
south of the Wisconsin Electric Power Company 
electric power generator plant in the Town and 
a reduction in sewer service area for that portion 
of the Town east of STH 31. The net effect of 
these two proposals results in a 1-square-mile 
addition to the original 3-square-mile sewer 
service area for this plant. 

8. Upon adoption of the areawide water quality 
management plan, the Regional Planning Commis- 
sion should undertake a program to refine and 
detail the sewer service areas identified in 
the plan. This program should be undertaken in 
cooperation with the local water quality manage- 
ment agencies involved, and should include the 
holding of a public hearing to  obtain public 
reaction to  the site-specific sewer service issues 
that might be raised during the refining and 
detailing of each sewer service area. The process 
should conclude with the adoption of a refined 
and detailed sewer service area map by the 
Commission and the local water quality manage- 
ment agencies concerned, and the certification 
of that sewer service area map to  the Wis- 
consin Department of Natural Resources and the 
U. S. Environmental Protection Agency as an 
amendment to the adopted areawide water quality 
management plan. 

9. The Oak Creek South, Oak Creek Southwest, and 
Caddy Vista trunk sewers in the Milwaukee 
Metropolitan Sewerage District should be 
removed from the year 2000 plan. The District 
should continue, however, to reflect these three 

trunk sewers, together with the previously pro- 
posed Ryan Creek trunk sewer, in the long-term 
plans of the District. The previously proposed 
interim connection that would enable the aban- 
donment of the Caddy Vista sewage treatment 
facility in the Town of Caledonia through a pump- 
ing station and force main and the use of an 
existing City of Oak Creek sewer would be used 
until the Caddy Vista trunk sewer or some other 
District facility is constructed. 

10. The sewer service area attendant to  the trunk 
sewer now under construction between the 
Village of Pewaukee and the City of Brookfield 
treatment facility was changed primarily to 
reflect existing and committed industrial and 
commercial development in the Town of 
Pewaukee, as well as a reduction in sewer service 
area in other portions of the Town of Pewaukee. 
The net effect of these changes is a 5-square-mile 
addition to the previously proposed 10-square- 
mile sewer service area. 

11. The trunk sewer proposed to be constructed 
north from the City of Brookfield sewage treat- 
ment facility should be constructed as two 
individual trunk sewers, one to  be initially con- 
structed by the City of Brookfield to  solve 
immediate pressing sewage bypass problems 
and the other to be constructed jointly by all 
communities concerned near the end of the plan 
design period. 

The plan as thus revised provides for a total of 
49 public sewage treatment facilities in the Region 
by the year 2000. The location of these 49 facilities 
is set forth on Map 29. Map 30 sets forth a graphic 
summary of the point source elements of the water 
quality management plan, taking into account the 
aforementioned changes.' The treatment levels 
proposed to be provided at each of the 49 public 
sewage treatment facilities are summarized in 
Table 79. 

The above-noted changes in the plan together act 
to reduce total plan implementation costs. The total 
estimated capital cost of implementing the plan 
as that plan went to public hearing was $1.262 bil- 
lion. The changes in the plan serve to reduce the total 
capital cost by about $69 million, or by about 5 per- 
cent, thus resulting in a final estimated capital cost 
of plan implementation of $1.193 billion. Similarly, 
the average annual cost of implementing the plan, 
including not only capital costs but the operation and 
maintenance costs, is reduced. The original average 
annual cost of implementing the plan was estimated 
at $102 million. The changes to the plan serve to 
reduce that cost by about $7 million annually, or 
by about 7 percent, resulting in a final average annual 
cost of plan implementation of $95 million. 



Under the remmmended areawide water quality management plan as revired to reflect the inuer r a i d  during the public hearing proceu, a totei of 49 public *wags 
treatment facilities are propored in the Region by the year 2000. Of them 49 facilities, it ir recommended that 32 discham re- trearment plsnt effluent to 
surface waters following advanced warte treetment. A t  the remaining 17 plant., the studies indicated the discharge of affluent to land through irrigation orother 
land application practices to b. wlt-effective. For there 17 plants, it is  recommended that land application be evaluated further at the local faciliw planning lwel as 
an alternative to dischaw to surface waters following advanced lsvelsof treatment. 

Swm: SEWRPC. 
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Table 79 

RECOMMENDED TREATMENT LEVELS A N D  PERFORMANCE STANDARDS FOR PUBLIC SEWAGE TREATMENT PLANTS 
I N  THE REGION UNDER THE FINAL RECOMMENDED AREAWIDE WATER QUALITY MANAGEMENT PLAN: 2000 

Recommended 
Performance 

Standards i n  Terms 
of Effluent ~ u a l i t y ~ ' ~  

(all standards 

represent average 
monthly l imits) 

BOD5 Discharge: 20 mg/l 
Phosphorus Discharge: 1.0 mg/l 
Fecal Coliform Concentration: 

20011 00 m l  

I BOD5 Discharge: 20 mgll 
Phosphorus Discharge: 1.0 mg/l 
Fecal Coliform Concentration: 

2001100 m l  

BOD5 Discharge: 15 mg/l 
Phosphorus Discharge: 1.0 mg/l 
Fecal Coliform Concentration: 

20011 00 m l  

BOD5 Discharge: 3 0  mgll 
Fecal Coliform Concentration: 

Type o f  Sewage 
Treatment Assumed for 

Cost Analysis 
Purposes i n  

Plan Preparation 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Activated Sludge 
Disinfection 

Sewage Treatment Plant 
(by subregional area) 

Milwaukee Metropolitan 
Milwaukee Metropolitan 
Sewerage District-. 

Jones Island Plant 

Milwaukee Metropolitan 
Sewerage District-. 

Shore 'Iant 

City o f  South 
Milwaukee 

Upper Milwaukee River 
Village o f  Kewaskum 

o rm Concentration: 

Area(s) serveda 

Milwaukee Metropolitan 
Sewerage District 
Mequon 
Thiensville 
Germantown 
Menomonee Falls 
Butler 
Brookfield.East 
Elm Grove 
New Berlin 
Muskego 
Caddy Vista 

South Milwaukee 

Kewaskum 

Village o f  Grafton 

Estimated 
2000 

Average 
Hydraulic 

Design 
Capacity 

(mgd) 

200.0 

1 20.0 

2.67 

0.93 

Waubeka 

Grafton 

Estimated 
2000 

Population 
Served 

1,250,900 

22,600 

4,900 

Advanced 
Auxiliary 

Secondary 
Advanced 

Auxiliary 

Recommended 
Sewage 

Treatment 
Levels 

Secondary 
Advanced 
Auxiliary 

Secondary 
Advanced 
Auxiliary 

Secondarv 
Advanced 
Auxiliary 

Secondary 
Auxiliary 

Phosphorus Removal 
Disinfection 

Activated Sludge 
Phosphorus Removal 
Nitrif ication 

Disinfection 

Phosphorus Discharge: 1.0 mgll 
Fecal Coliform Concentration: 

20011 00 m l  

BOD5 Discharge: 15 mgl l  
Phosphorus Discharge: 1.0 mgll 
Ammonia-Nitrogen Discharge: 

1.5 mgl l  
Fecal Coliform Concentration: 

20011 00 m l  



Table 79 (continued) 

Estimated Recommended 
2000 Performance 

Average Type o f  Sewage Standards ~n Terms 
Hydraulic Estimated Recommended Treatment Assumed for  of Effluent ~ u a l i t y ~ ' ~  

Design 2000 Sewage Cost Analysis (all standards 
Sewage Treatment Plant Capacity Population Treatment Purposes i n  represent average 

(by subregional area) Area(s) Seweda (mgd) Sewed Levels Plan Preparation monthly limits) 

City o f  Cedarburg Cedarburg 3.07 18,300 Secondary Activated Sludge BOD5 Discharge: 15 mgll 
Advanced Phosphorus Removal Phosphorus Discharge: 1.0 mgl l  

Nitrif ication Ammonia-Nitrogen Discharge: 
1.5 mgll 

Auxiliary Effluent Aeration Dissolved Oxygen in Effluent: 
6.0 mgll 

Disinfection Fecal Coliform Concentration: 
20011 00 in1 

Village of Saukville Saukville 1.17 6,500 Secondary Activated Sludge BOD5 Discharge: 15 mgl l  
Advanced Phosphorus Removal Phosphorus Discharge: 1.0 mg/l 
Auxiliary Disinfection Fecal Coliform Concentration: 

2001100 m l  

Sauk Creek 
City of Port Washington Port Washington 2.56 13,600 Secondary Activated Sludge BOD5 Discharge: 15 mgl l  

Advanced Phosphorus Removal Phosphorus Discharge: 1.0 mg/l 
Auxiliary Disinfection Fecal Coliform Concentration: 

20011 00 m l  

Village o f  Belgium Belgium 
Lake Church 0.36 2,200 Secondary Activated Sludge BOD5 Discharge: 30 mgl l  

Fecal Coliform Concentration: 

-- 
City o f  Racine 

Nitrif ication Ammonia-Nitrogen Discharge: 

Sanitary District 



Table 79 (continued) 

T y p e  o f  Sewage 

Des Plaines River 
T o w n  of Pleasant Pleasant Pra i r ie-Nor th 

Br is to l - IH 94 



Table 79 (continued) 

Estimated 

Average 

Sewage Treatment Plant 
(by subregional area) Are&) Serveda 

Recommended 
Performance 

Standards in Terms 
of Effluent ~ u a l i t y ~ ' ~  

(all standards 
represent average 
monthly limits) 

Type of Sewage 
Treatment Assumed fol 

Cost Analysis 
Purposes in 

Plan Preparation 

Recommended 
Sewage 

Treat ment 
Levels 

Upper Fox River 
City of Brookfield 

Pewaukee 

Brookf ield-West ( 13.4 1 72,600 / Secondary 1 Activated Sludge 
Sussex-Lannon Advanced Phosphorus Removal 

Nitrification 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 1 mgll I 
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Fecal Coliform Concentration: 

2001100 ml 

Citv of Waukesha Waukesha Secondary 
Advanced 

Trickling Filter 
Phosphorus Removal 
Nitrification 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 1.0 mgll 
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Fecal Coliform Concentration: 

20011 00 ml 
Auxiliary Disinfection 

Lower Fox River 
Village of Mukwonago Mukwonago 

1 

9,200 

1 Village of East Troy [ East Troy Secondary 
Advanced 

Secondary 
Advanced 
Auxiliary 

I Activated Sludge 
Phosphorus Removal 
Nitrification 

Effluent Aeration 

Disinfection 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 1.0 mgll 
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen in  Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

2001100 ml 

Activated Sludge 
Phosphorus Removal 
Disinfection 

Potter Lake 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 1.0 mgll 
Fecal Coliform Concentration: 

2001100 ml 

Auxiliary 

Secondary 
Advanced 

Activated Sludge 
Phosphorus Removal 
Nitrification 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 1.0 mgll 
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen in Effiuent: 

6.0 mgll 
Fecal Coliform Concentration: 

20011 00 ml 

Auxiliary Effiuent Aeration 

Disinfection 

Town of Lyons 
Sanitary District 
No. 2 

Lyons 

Village of  Genoa City 

700 

Genoa City 1 0.22 1 1,800 Secondary Activated Sludge BOD5 Discharge: 30 mgll 
Auxiliary Disinfection Fecal Coliform Concentration: 

2001100 ml 
Advanced Effluent Land -. 

Secondary 
Auxiliary 

Advanced 

Town of Norway 
Sanitary District 
No. 1 

Secondary Activated Sludge 
Advanced Phosphorus Removal 

Nitrification 

Activated Sludge 
Disinfection 

Effluent Land 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 1.0 mgll 
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen in Effluent: 

6.0 mg/l 
Fecal Coliform Concentration: 

20011 00 ml 

BOD5 Discharge: 30 mgll 
Fecal Coliform Concentration: 

2001100 ml 
. . 

Auxiliary I Effluent Aeration 

1 Disinfection 



Table 79 (continued) I 

Lake Sewer Ut i l i ty 
District No. 1 Ammonia-Nitrogen Discharge: 

ecal Coliform Concentration: 

BOD5 Discharge: 30 mgll 
Fecal Coliform Concentration: 



Table 79 (continued) 

Average 
Hydraulic 

Design 
Capacity 

Recommended 
Performance 

Standards i n  Terms 
of Effluent Oualitybrc 

(all standards 
represent average 
monthly limits) 

Type o f  Sewage 
Treatment Assumed for 

Cost Analysis 
Purposes i n  

Plan Preparation 

Estimated 
2000 

Population 
Served 

Recommended 
Sewage 

Treatment 
Levels 

Sewage Treatment Plant 
(by subregional area) Areak) serveda 

Village o f  Slinger Slinger Activated Sludge 
Phosphorus Removal 
Nitrif ication 

Effluent Aeration 

Disinfection 

BOD5 Discharge: 15 mgl l  
Phosphorus Discharge: 1.0 mgll 
Ammonia-Nitrogen Discharge: 

1.5 mgl l  
Dissolved Oxygen i n  Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

2001100 ml  

Secondary 
Advanced 

Auxiliary 

Secondary 
Advanced 

City of Hartford Activated Sludge 
Phosphorus Removal 
Nitrif ication 

Effluent Aeration 

Disinfection 

Activated Sludge 
Phosphorus Removal 
Nitrif ication 

Effluent Aeration 

Disinfection 

Hartford BOD5 Discharge: 15 mg/l 
Phosphorus Discharge: 1 .Omgll 
Ammonia-Nitrogen Discharge: 

1.5 mgl l  
Dissolved Oxygen i n  Effluent: 

6.0 mgl l  
Fecal Coliform Concentration: 

20011 00 m l  

Auxiliary 1 

Middle Rock River 
City o f  Oconomowoc Secondary 

Advanced 
BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 1.0 n g l l  
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen in Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

20011 00 rnl 

Oconomowoc- 
Lac La Belle 
Oconomowoc Lake 
Okauchee Lake 
North Lake 
Pine Lake 
Beaver Lake 
Silver Lake 

Auxiliary 1 

Delafield-Hartland 
Water Pollution 
Control Commission 

Hartland 
Delaf ield-Nashotah 
Nashotah-Nemahbin 

Lakes 

Secondary 
Advanced 

Activated Sludge 
Phosphorus Removal 
Nitrif ication 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 1 .Omgll 
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

Auxiliary Effluent Aeration 

Disinfection 

Village o f  Dousman Dousman Secondary 
Advanced 

Activated Srudge 
Phosphorus Removal 
Nitrif ication 

BOD5 Discharge: 15 mg/l 
Phosphorus Discharge: 1 .Omg/l 
Ammonia Nitrogen Discharge: 

1.5 mgl l  
Dissolved Oxygen i n  Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

2001100 ml  

Auxiliary Effluent Aeration 

Disinfection 

Village o f  Wales Wales 3,100 

Lower Rock River 
City o f  Whitewater 

Secondary 
Auxiliary 

Advanced 

Activated Sludge 
Disinfection 

Effluent Land 

Secondary 
Advanced 

BOD5 Discharge: 30 mgll 
Fecal Coliform Concentration: 

20011 00 m l  
- - 

Activated Sludge 
Phosphorus Removal 
Nitrif ication 

Effluent Aeration 

Disinfection 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: 1.0 mgl l  
Ammonia-Nitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen i n  Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

2001100 m l  

Whitewater 

Auxiliary 



Table 79 (continued) 

Indicates performance standards recommended i f  effluent land application is not selected and implemented. 

Sewage Treatment Plant 
(by subregional areal 

Walworth County 
Metropolitan 
Sewerage District 

a See Map 4. 

The recommended sewage effluent concentrations set forth in this table are directly related to  the sewage treatment levels recommended in the plan, and to  the 
type of sewage treatment assumed for analytical purposes in the planning program. The recommended levels o f  treatment and their attendant effluent concentra- 
tions are those which were found sufficient, based upon the regional systems level analyses, to  meet the water quality standards associated with the recommended 
water use objectives. The recommended effluent standards should be regarded as preliminary in nature and subject to  refinement based upon detailed instream 
water quality and related effluent limitation studies which more precisely reflect localized stream conditions and such factors as seasoi3al variations. Thus, the 
r.=-Commended effluent limitations set forth in this table are not meant to be directly incorporated into waste discharge permits issued by the Msconsin Depart- 
ment of Natural Resources. The recommended effluent concentrations do, however, represent what a well-operated plant will achieve given the influent charac- 
teristics and the particular configuration o f  treatment levels and processes assumed for systems planning purposes. 

Village of Darien 

Oxygen in Effluent: 

Area(s1 serveda 

Delavan 
Delavan Lake 
Elkhorn 
Walworth County 

Institutions 

hmrtmended sewage effluent criteria for suspended solids are not specifically provided in this table. However, values of suspended solids are expected to  corre- 
late chsely with effluent BOD values. Estimates o f  the suspended solids concentrations associated with each set of treatment levels are discussed in  greater detail 5 
in Volume Two, Chapter I V  of this report and in SEWRPC Technical Report No. 18, State o f  the Ar t  of Water Pollution Control in Southeastern Wisconsin, 
Volume One, Point Sources. 

Source: SEWRPC. 

Recommended 
Performance 

Standards in Terms 
of Effluent ~ u a l i t y ~ ' ~  

(all standards 
represent average 
monthly limits1 

BOD5 Discharge: 15 mgll 
Phosphorus Discharge: r .O mgll 
AmmonibNitrogen Discharge: 

1.5 mgll 
Dissolved Oxygen in Effluent: 

6.0 mgll 
Fecal Coliform Concentration: 

20011 00 ml 

Estimated 
2000 

Average 
Hydraulic 

Design 
Capacity 

(mgdl 

4.08 

Estimated 
2000 

Population 
Served 

23,500 

Recommended 
Sewage 

Treatment 
Leve Is 

Secondary 
Advanced 

Auxiliary 

Type of Sewage 
Treatment Assumed for 

Cost Analysis 
Purposes in 

Plan Preparation 

Activated Sludge 
Phosphorus Removal 
Nitrification 

Effluent Aeration 

Disinfection 



CONCLUSION 

The areawide water quality management plan provides 
another important element of the evolving comprehensive 
plan for the physical development of the sevencounty 
Southeastern Wisconsin Region, and thereby provides 
a sound basis for the social and economic development 
of the Region. Together with the adopted regional land 
use and regional park and open space plans and the soon 
to be completed regional air quality attainment and main- 
tenance plans, the areawide water quality management 
plan provides the Region and its public officials and 
citizens with a sound coordinated guide to  land use 
development and pollution abatement. 

The areawide water quality management plan is based 
upon extensive inventories and analyses of the Region's 
socioeconomic and natural resource base, of existing and 
historic water quality, of existing sources of water 
pollution, and of the governmental and institutional 
framework for water quality management, and has been 
carefully selected from among many alternatives. The 
plan has been endorsed by a technical advisory com- 
mittee comprised of knowledgeable and experienced 
individuals, including sanitary and municipal public 
works engineers drawn from public agencies in the 
Region and from the Region's leading universities. In 
addition, the plan has been reviewed by a panel of 
representatives from citizen organizations throughout the 
Region. The recommended plan and the alternatives 
thereto were also subject to extensive public review at 
a series of five public informational meetings, at an 
allday regional planning conference attended by more 
than 270 interested and concerned public officials and 
citizen leaders, and at a formal public hearing. The 
results of such public review are documented in pub- 
lished minutes of the meetings, conference, and hearing, 
and in the previous section of this chapter. 

The water quality management analyses conducted by 
the Commission indicated that there are no significant 

substitutes for relatively high levels of control at the 
major point sources of pollution in the Region. Signifi- 
cant efforts will have to be made to improve the quality 
of sewage treatment plant effluent if the water quality 
standards are to be met and the water use objectives 
attained, although in most cases such efforts will not 
be sufficient to fully meet the objectives. New efforts 
will have to be mounted to  abate pollution from nonpoint 
sources in both rural and urban areas. Such pollution 
control efforts are likely to be more difficult to bring 
about than point source pollution control measures, and 
will require an enlightened public for implementation. 

The areawide water quality management plan includes 
definitive recommendations for land use development; 
for the establishment of sewer service areas; for the 
configuration and sizing of major trunk sewers; for the 
location of sewage treatment plants; for treatment levels 
and performance standards at sewage treatment plants; 
for the abatement of pollution from combined sewer 
overflows; for reduction levels in pollutant runoff from 
both urban and rural land; and for wastewater sludge 
management. Within the context of the overall regional 
program, the recommended areawide water quality man- 
agement plan should meet all applicable federal and 
state areawide planning requirements and thereby should 
be able to serve as the official water quality management 
plan of the Region. As such, the plan should serve as 
a sound basis for the approval of waste discharge permits 
and state and federal grants-in-aid. It is recognized that 
the plan recommendations will need to  be further refined 
and detailed through preparation at the local govern- 
mental level of specific facilities and practices plans. 
In this respect, the plan should serve as a sound point 
of departure for the necessary local studies. Most impor- 
tantly, implementation of the plan will contribute toward 
enhancing the overall quality of the environment in 
the Region and thereby contribute toward making the 
Region a safer, more healthful, and more attractive area 
in which to  live and work. 
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Appendix A 

ROSTERS OF SEWRPC WATER QUALITY MANAGEMENT ADVISORY COMMITTEES 

TECHNICAL ADVISORY COMMITTEE ON 
AREAWIDE WATER QUALITY MANAGEMENT PLANNING 

Joel Wesselman* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Executive Director, Milwaukee-Metropolitan Sewerage Commissions 
Chairman 

Raymond J. Kipp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dean, College of Engineering, Marquette University 
Vice-Chairman 

Lyman F. Wible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Chief Environmental Planner, Southeastern 
Secretary Wisconsin Regional Planning Commission 

Vinton W. Bacon*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Professor, College of Applied Science and Engineering, 
University of Wisconsin-Milwaukee 

Anthony S. Bareta. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Director, Milwaukee County Planning Commission 
Kurt W. Bauer*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Executive Director, Southeastern 

Wisconsin Regional Planning Commission 
Frank R. Boucher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Director, Environmental Department, Wisconsin Electric Power Company 
J. R. Castner*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Executive Director, Wisconsin Solid Waste Recycling Authority 
Frederick H. Chlupp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Land Use and Park Administrator, Washington County 
Arnold L. Clement*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Planning Director and Zoning Administrator, Racine County 
Norbert H. Dettmann. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Washington County Board Supervisor 
Alvin A. Erdman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  District Conservationist, U. S. Soil Conservation Service, 

Milwaukee and Waukesha Counties 
Kent B. Fuller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Chief, Planning Branch, Region V, 

U. S. Environmental Protection Agency 
Herbert A. Goetsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Commissioner of Public Works, City of Milwaukee 
Thomas N. Hentges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Former Racine County Board Supervisor; 

Former Chairman, Town of Burlington 
Lester 0. Hoganson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  General Manager, Racine Water and Wastewater Utility 
Helen M. Jacobs* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  League of Women Voters 
Myron E. Johansen* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Former District Conservationist, U. S. Soil Conservation Service, 

Ozaukee and Washington Counties 
Leonard C. Johnson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Research and Development Director, 

Wisconsin Board of Soil and Water Conservation Districts 
Melvin J. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chairman, Town of Norway, Racine County Board Supervisor 
Elwin G. Leet* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Racine County Agricultural Agent 
William G. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Professor, College of Engineering, Marquette University; 

Chairman, SEWRPC Citizens Advisory Panel for Public Participation on 
Areawide Wastewater Treatment and Water Quality Management Planning 

0. Fred Nelson* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Manager, Kenosha Water Utility 
Wayne A. Pirsig. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  District Director, Farmers Home Administration, 

U. S. Department of Agriculture 
Herbert E. Ripley* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Health Officer, Waukesha County Department of Health 
Donald A. Roensch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Director of Public Works, City of Mequon 
Harold F. Ryan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Washington County Board Supervisor 
Marvin E. Schroeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Associated Public Works Contractors of Greater Milwaukee, Inc.; 

Wisconsin Underground Related Material Suppliers 
Bernard G. Schultz*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Assistant District Director, Southeast District, 

Wisconsin Department of Natural Resources 
Walter J. Tarmann* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Executive Director, Park and Planning Commission, Waukesha County 
Rodney M. Vanden Noven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Director of Public Works, City of Waukesha 
Emmerich P. Wantschik* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Walworth County Planner 
Frank A. Wellstein. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  City Engineer, City of Oak Creek 

"Regional Sludge Management Planning Subcommittee. 



INTERGOVERNMENTAL COORDINATING COMMITTEE ON 
AREAWI DE WATER QUALITY MANAGEMENT PLANNING 

Joel Wesselman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Executive Director, Milwaukee-Metropolitan Sewerage Commissions 
Stephen M. Born. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Director, Office of State Planning and Energy, 

Wisconsin Department of Administration 
Richard E. Carlson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Chief, Planning Division, Department of the Army, 

Chicago District, Corps of Engineers 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Richard E. Cohen Research Analyst, Statistics Division, 

Wisconsin Department of Agriculture 

Kent B. Fuller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Chief, Planning Branch, Region V, U. S. Environmental Protection Agency 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Herbert A. Goetsch Commissioner of Public Works, City of Milwaukee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lester 0. Hoganson General Manager, Racine Water and Wastewater Utility 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  George A. James .Director, Bureau of Local and Regional Planning, 

Wisconsin Department of Local Affairs and Development 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Leonard C. Johnson. Research and Development Director, 

Board of Soil and Water Conservation Districts 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thomas A. Kroehn .Administrator, Division of Environmental Standards, 

Wisconsin Department of Natural Resources 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0. Fred Nelson Manager, Kenosha Water Utility 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gerald W. Root. State Conservationist, U. S. Soil Conservation Service 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Harvey E. Wirth State Sanitary Engineer, Division of Health, 

Wisconsin Department of Health and Social Services 



CITIZENS ADVISORY PANEL FOR PUBLIC PARTICIPATION ON AREAWIDE 

WASTEWATER TREATMENT AND WATER QUALITY MANAGEMENT PLANNING 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  William G. Murphy Professor, Marquette University; 
Chairman Engineers and Scientists of Milwaukee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Miriam G. Dahl. .Representative, lzaak Walton League of America, 
Vice-chairman Wisconsin State Division 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Francis A. Martin Representative, Racine-Kenosha Citizens for the Environment 
Secretary 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Alice G. Altemeier. .Designee, League of Women Voters of Wisconsin, Inc. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Richard F. Ashley .Designee, Schlitz Audubon Center 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cari C. Backes. .Chairperson, Equality and Quality of Life (EAQQL) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ralph C. Blum Representative, American Society of Civil Engineers 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lucile S. Bonerz Designee, Milwaukee Board of Realtors 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Roger Caron. Executive Director, Kenosha Area Chamber of Commerce 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Catherine G. Collins. .Designee, Wisconsin Academy of Sciences, Arts, and Letters 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Delbert J. Cook. Representative, Cedar Creek Restoration Council 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  John Drake .Executive Director, Associated Public Works Contractors 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tom Eisele. Designee, Lake Michigan Federation 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Philip J. Fogle. .Director, Geneva Lake Watershed Environmental Agency 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Richard M. Franz .Representative, Ecology Association of New Berlin 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Norman N. Gill. Executive Director, Citizens Governmental Research Bureau of Milwaukee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Allen Goldmann Supervisor, Ozaukee County; Ozaukee County Air 
and Water Pollution Study Committee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  James Gramling. .Student, Arrowhead Ecology Club 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carroll W. Halsted .Professional Engineer, District 2, Division of Highways, 

Wisconsin Department of Transportation 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kenneth Holtje. Citizen Member, Village of Dousman 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Robert 0. Hussa President, Citizens for Menomonee River 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Helen M. Jacobs President, Southeast Wisconsin Coalition for Clean Air 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mrs. Richard J. Jensen .Secretary, Root River Restoration Council, Inc. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Marlin Johnson. Field Station Manager, University of Wisconsin-Waukesha Center 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Paul B. Juhnke Manager, Metropolitan Milwaukee Association of Commerce. 
Urban Research and Development 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Anthony Kau President, Waukesha County Farm Bureau 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Richard Lansing Staff Representative, Plumbers and Gasfitters 

Local 75, Wisconsin State AFL-CIO 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Alfred G. Lustig Designee, Milwaukee River Restoration Council 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lawrence R. Olsen. .Representative, Kenosha County Farm Bureau 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Charles Opitz .Representative, Ozaukee County Farm Bureau 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wayne M. Paulus. First Wisconsin Mortgage Company 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lynn Peterson President, Racine County Farm Bureau 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lanis P. Pfolsgrof Representative. Sierra club 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  John R. Rampetsreiter Designee, District 9, Division of Highways, 

Wisconsin Department of Transportation 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Allen E. Reininger Plumbing and Health Inspector, City of Glendale 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Annabelle Reuter Designee, lzaak Walton League 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Karen Rutz .Representative, Wisconsin Friends of Animals. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Phil Sander. Executive Secretan/, Southeastern Wisconsin Sportsman's Federation 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dr. Abraham Scherr. Representative, Citizens Regional Environmental Coalition 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Peter J. Schultz. Representative, Racine Chamber of Commerce 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  William B. N. Schultz Professional Engineer, Wisconsin Society of Professional Engineers 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  David Sharpe Community Development Agent, University of 'disconsin-Extension 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Arthur C. Swanson Representative, Arrowhead Ecology Club 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Robert J. Thill .Representative, Ozaukee County Farm Bureau 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bruce R. Thompson. Representative, Sierra Club 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Merv Thompson Construction Supervisor, Washington County 

Sedimentation and Erosion Control Project 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Howard R. Tietz Representative, Friends of Havenswood 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Joseph C. Waters. .President, Wisconsin Association of Campground Owners 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ray Watz. .Representative, Ozaukee CounD/ Farm Bureau 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kenneth Weddig Representative, Washington County Recreation and Resource Council 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  John A. White. Maintenance Engineer, District 2, Division of Highways, 

Wisconsin Department of Transportation 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Steven Woll .Executive Director, Metropolitan Builders Association of Greater Milwaukee 
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Appendix B 

ROSTERS OF SELECTED SEWRPC ADVISORY COMMITTEES 

TECHNICAL COORDINATING AND ADVISORY COMMITTEE ON REGIONAL LAND USE-TRANSPORTATION PLANNING 

The Technical Coordinating and Advisory Committee on Regional Land Use-Transportation Planning is divided into several functional sub- 
committees. Members of the committee often serve on more than one subcommittee. The following key identifies the various functional 

subcommittees: 1) Land Use Subcommittee; 2) Highway Subcommittee; 3) Socioeconomic Subcommittee;4) Natural and Recreation-Related 

Resources Subcommittee; 5) Transit Subcommittee; 6) Utilities Subcommittee; and 7) Traffic Studies, Models, and Operations Subcommittee. 

Stanley E. Altenbern (5). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  President, Wisconsin Coach Lines, Inc., City of Waukesha 
Anthony S .  Bareta (3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Director, Milwaukee County Planning Commission 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  John M. Bennett (1.4) .City Engineer, City of Franklin 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Robert P. Birchler (2). City Engineer, City of Burlington 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Stephen M. Born ( 1  ) Director, State Planning Office, 

Wisconsin Department of Administration 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Richard Brandt (1) Manager, Energy Requirements, Wisconsin Gas Company, City of Milwaukee 

Robert W. Brannan (2,5,7) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Deputy Director, Department of Public Works, Milwaukee County 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Donald M. Cammack (7). .Chief Planning Engineer, Division of Aeronautics, 

Wisconsin Department of Transportation 
Frederick H. Chlupp (1.4). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Land Use and Park Administrator, Washington County 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thomas R. Clark (2,5,7). .Chief Planning Engineer, District 2, 
Divis~on of Highways, Wisconsin Department of Transportation 

Arnold L. Clement (1,2). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Planning Director and Zoning Administrator, Racine County 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lucien M. Darin (2) .  Director of Public Works, City of Hartford 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vencil F. Demshar (2) .County Highway Commissioner, Waukesha County 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Russell A. Dimick (2). .City Engineer, City of Cedarburg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Arthur D. Doll (1) .  Director, Bureau of Planning, Wisconsin Department of Natural Resources 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  William E. Dow. Distrlct Manager, Network Planning, Wisconsin Telephone Company 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  W~lliarn R. Drew (1,2,3,4,5,6,7) .Commiss~oner, Department of City Development, City of Milwaukee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Raymond T. Dwyer (6) City Engineer, City of Greenfield 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  James E. Foley (7). Airport Engineer, Department of Public Works, Milwaukee County 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  John M. Fredrickson (1) .  Village Manager, Village of River Hills 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thomas J. Gaffney (2 ) .  Traffic Engineer, City of Kenosha 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Arne L. Gausmann (1.2). Director, Bureau of Systems Planning, 
Division of Planning, Wisconsin Department of Transportation 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Norman N. Gill (1,3) Executive Director, Citizens Governmental Research Bureau, City of Milwaukee 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Herbert A. Goetsch (2.4.6) Commissioner of Public Works, City of Milwaukee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  George Gundersen (2,4) Chief of Statewide Planning Section, 
Division of Planning, Wisconsin Department of Transportation 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Douglas F. Haist (3,5) Deputy Administrator, Division of Planning, 
Wisconsin Department of Transportation 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chester J. Harrison (5) .  .Town Engineer, Town of Caledonia 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  John M. Hartz (5) .Chief, Urban Transit Assistance Section, 

Division of Planning, Wisconsin Department of Transportation 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frank M. Hedgcock (7). .City Planner, City of Waukesha 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Sebastian J. Helfer (3) .Director, Campus Planning and Construction, Marquette university, Milwaukee 
. . . . . . . . . . . . . . . . . . . . . . . .  Fred J. Hempel (2,5,7). Planning and Research Engineer, Federal Highway Administration, City of Madison 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  John 0. Hibbs (2,5,7). .Division Engineer, U. S. Department of Transportation, 
Federal Highway Administration, City of Madison 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. F. Hill (3) City Manager, City of Whitewater 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bill R. Hippenmeyer (1.2,3,5) Director of Planning, City of Oak Creek 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lester 0. Hoganson (2,6) .City Engineer, City of Racine 
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Thomas Grady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chairman, Town of Wheatland 
Robert Graf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  President, Village of Waterford 
H. Copeland Greene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Citizen Member, Genesee Depot 
Henry F. Halter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Commissioner, Norway-Dover Drainage District 
Franklin E. Hazelo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Supervisor, Town of Rochester 
Karl B. Holzworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Park Director, Racine County 
Ronald Hustedde. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  County Agent, Walworth County 
Dr. Leonard C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Soil and Water Conservation Specialist, Board of Soil and 

Water conservation Districts, University of Wisconsin-Extension 
Melvin J. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chairman, Town of Norway 
Elwin G. Leet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  County Agri-Business Agent, Racine County 
Walter Mass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Member, Town of Rochester Plan Commission 
John H. Mielke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Consulting Engineer, City of Waukesha 
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William A. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mayor, City of Brookfield 
Raymond J. Moyer, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Supervisor, Racine County 
Eistein Pedersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Citizen Member, Village of Rochester 
Clarence 0. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chairman, Town of Vernon 
Lloyd A. Porter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chairman, Town of Burlington 
Herbert E. Ripley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Health Officer, Waukesha County Health Department 
Phil Sander. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Executive Secretary, Southeastern Wisconsin Sportsmen's Federation 
Dr. Bruno E. Schiffleger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Citizen Member, City of Elkhorn 
John Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  President, Village of Rochester 
Bernard G. Schultz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Assistant District Director, Southeast District, 

Wisconsin Department of Natural Resources 
Art Stratton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Commissioner, Hoosier Creek Drainage District 
Walter J. Tarmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Director, Waukesha County Park and Planning Commission 
Rodney M. VandenNoven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Director of Public Works, City of Waukesha 
Frank Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Supervisor, Walworth County; Chairman, Town of Linn 
Emmerich P. Wantschik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  County Planner, Walworth County 
Stan Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Citizen Member, City of Burlington 
John R. Zillmer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Secretary, Ice Age Park and Trail Foundation, City of Milwaukee 
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Richard W. Cutler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Attorney, Quarles and Brady, City of Milwaukee; 
Chairman Member, Village of Fox Point Plan Commission; 

Commissioner, Southeastern Wisconsin Regional Planning Commission 
Kurt W. Bauer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Executive Director, Southeastern 

Secretary Wisconsin Regional Planning Commission 
Donald R. Benzella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Director, Department of Environmental Health, Ozaukee County 
Vaughn H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vice-president, Tri-County Civic Association 
Frederick H. Chlupp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Land Use and Park Administrator, Washington County 
Delbert J. Cook. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chairman, Cedar Creek Restoration Council 

Arthur G. Degnitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Supervisor, Washington County 
Arthur D. Doll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Director, Bureau of Planning, 

Wisconsin Department of Natural Resources 
Edward Frauenheim. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Supervisor, Sheboygan County 
Herbert A. Goetsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Commissioner of Public Works, City of Milwaukee 
Mrs. Robert H. Jaskulski. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Treasurer, Milwaukee River Restoration Council, Inc. 
Ben E. Johnson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Alderman, City of Milwaukee 
John T. Justen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .President, Pfister & Vogel Tanning Company, Milwaukee 
Dorothy Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Former President, Village of Saukville 
Robert L. Konik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  County Planner, Fond du Lac County 
Adolph Laubenstein. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  President, Laubenstein Roofing Company, Village of Saukville 
Thomas P. Leisle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Supervisor, Ozaukee County 
Robert J. Mikula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  General Manager, Milwaukee County Park Commission 
Rudolph Mikulich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Business Administrator, Clerk-Treasurer, City of Glendale 
Dennis E. Nulph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  District Engineer, Wisconsin Department of Natural Resources 
Anthony A. Pitrof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Manager of Engineering Services. 

Milwaukee-Metropolitan Sewerage Commissions 
Albert Schroeder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Former Chairman, Town of Trenton 
George Watts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .President, George Watts & Son, Inc., City of Milwaukee 
Donald W. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Supervisor, Town of Fredonia; Consulting Civil Engineer, City of Milwaukee 
Richard E. Zarling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Director of Elementary Education, Kewaskum Community Schools 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Herbert A. Goetsch Commissioner of Public Works, City of Milwaukee 
Chairman 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J. William Little City Administrator, City of Wauwatosa 
Vice-Chairman 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kurt W. Bauer. Executive Director, Southeastern 
Secretary Wisconsin Regional Planning Commission 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Arthur D. Doll Director, Bureau of Planning, 
Wisconsin Department of Natural Resources 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Glenn H. Evans. Member, Citizens for Menomonee River Restoration, Inc. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frederick E. Gottlieb. .Village Manager, Village of Menomonee Falls 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frank S. Hartay Plant Engineer, The Falk Corporation, City of Milwaukee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  George C. Keller President, Wauwatosa State Bank 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Raymond J. Kipp Dean, College of Engineering, Marquette University 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thomas M. Lee. .Chief, Flood Plain-Shoreland Management Section, 
Wisconsin Department of Natural Resources 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thomas P. Leisle .Supervisor, Ozaukee County 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Robert J. Mikula General Manager, Milwaukee County Park Commission 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thomas J. Muth .Director of Public Works, Village of Germantown 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dennis E. Nulph District Engineer, Wisconsin Department of Natural Resources 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Anthony A. Pitrof .Manager of Engineering Services, 

Milwaukee-Metropolitan Sewerage Commissions 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Richard G. Reinders. .Trustee, Village of Elm Grove 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  John E. Schumacher .City Engineer, City of West Allis 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Walter J. Tarmann Executive Director, Waukesha County Park and Planning Commission 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clark E. Wangerin City Engineer, City of Brookfield 
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Robert J. Mikula. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  General Manager, Milwaukee County Park Commission 
Chairman 

Edwin J. Laszewski, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  City Engineer, City of Milwaukee 
Vice-Chairman 

Kurt W. Bauer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Executive Director, Southeastern 
Secretary Wisconsin Regional Planning Commission 

Raymond T. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  City Engineer, City of Greenfield 
Anthony A. Pitrof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Manager of Engineering Services, 

Milwaukee-Metropolitan Sewerage Commissions 
Stanley Polewski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Proprietor, Polewski Pharmacy, City of Milwaukee 
Ronald J. Rutkowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Director of Public Works, City of Cudahy 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rodolfo N. Salcedo Environmental Scientist, 
Department of City Development, City of Milwaukee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frank Schultz. District Engineer, Southeast District, 
Wisconsin Department of Natural Resources 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  John E. Schumacher .City Engineer, City of West Allis 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frank J. Wabiszewski Vice-president, Maynard Electric Steel Casting Company 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Henry B. Wildschut .County Highway Commissioner and 

Director of Public Works, Milwaukee County 
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Richard A. Keyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Environmental Engineer, City of Milwaukee 
Chairman County Department of Public Works 

Barbara J. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  President, Southeastern Wisconsin Coalition for Clean Air 
Vice-Chairman 

Alice Altemeier. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  League of Women Voters, Ozaukee County 
. . . . . . . . .  Norman N. Amrhein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , President, Federal Malleable Company, City of West Allis 

Kurt W. Bauer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Executive Director, Southeastern 
Wisconsin Regional Planning Commission 

Gerald D. Bevington. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coordinator of Air Programs. 
Wisconsin Department of Natural Resources, City of Milwaukee 

Dr. Roy Elmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Northeastern Illinois Planning Commission 
Edwin J. Hammer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Developmental Engineer, Division of Highways, 

Wisconsin Department of Transportation 
John C. Hanson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Director, Racine County Department of Air Pollution Control 
John 0. Hibbs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Division Engineer, Federal Highway Administration, 

U. S. Department of Transportation, City of Madison 
Elroy C. Jagler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Meteorologist in Charge, National Weather 

Service Forecast Office, City of Milwaukee 
Thomas R. Kinsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  District Director, District 2, 

Wisconsin ~epartment of Transportation 
Paul Koziar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Meteorologist, Division of Environmental Protection, 

Wisconsin Department of Natural Resources 
Dr. Kenneth W. Ragland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Associate Professor, Department of Mechanical 

Engineering, University of Wisconsin-Madison 
Fred R. Rehm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Director, Milwaukee County Division of Environmental Service 
Herbert E. Ripley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Health Officer, Waukesha County Health Department 
Rodolfo N. Salcedo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Environmental Scientist, Department of 

City Development, City of Milwaukee 
Harvey Shebesta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  District Director, District 9, 

Wisconsin Department of Transportation 
James Sinapoli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Planning Analyst, Office of State Planning and Energy, 

Wisconsin Department of Administration 
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Appendix C 

WATER QUALITY MANAGEMENT PLANNING RECOMMENDATIONS FOR THAT PORTION OF THE 
MILWAUKEE RIVER WATERSHED LYING IN FOND DU LAC AND SHEBOYGAN COUNTIES 

INTRODUCTION 

As discussed in Volume Two, Chapter IV of this report, 
a series of specific recommendations pertaining to  sani- 
tary sewerage facility development and water pollution 
abatement for that portion of the Milwaukee River 
watershed lying in Dodge, Fond du Lac, and Sheboy- 
gan Counties outside the Southeastern Wisconsin Region 
was initially set forth in the comprehensive plan for the 
Milwaukee River watershed and was updated in the 
regional sanitary sewerage system plan? The designation 
of the Southeastern Wisconsin Region as a Section 208 
water quality management planning area did not include 
those portions of the Milwaukee River watershed lying in 
Fond du Lac and Sheboygan Counties that drain to the 
Region. This portion of the Milwaukee River watershed 
lies in a portion of the State of Wisconsin not within the 
jurisdiction of a designated Section 208 water quality 
management planning area, and for which, therefore, the 
Wisconsin Department of Natural Resources has assumed 
Section 208 planning responsibilities. Accordingly, the 
areawide water quality management plan set forth in this 
report, while proposing specific recommendations for 
water pollution abatement with respect to that portion 
of the Milwaukee River watershed lying outside of the 
Region, addresses those recommendations to the Wis- 
consin Department of Natural Resources as the official 
areawide water quality management planning agency for 
that portion of the Milwaukee River watershed. 

In order to make recommendations for water pollution 
abatement in that part of the Milwaukee River watershed 
lying outside of the Southeastern Wisconsin Region, 
certain assumptions had to  be made concerning growth 
and change in population and economic activity and in 
loadings from both point and nonpoint sources of pollu- 
tion in that portion of the Milwaukee River watershed. 
It is intended that this appendix document these assump- 
tions, as well as the recommendations for pollution 
abatement. The assumptions are based largely upon the 
previous recommendations set forth in the Milwaukee 
River watershed and regional sanitary sewerage system 
plans, and were made after discussions with the Wisconsin 
Department of Natural Resources in order to  coordinate 
the areawide water quality management planning work. It 
is recommended herein that the Wisconsin Department of 
Natural Resources utilize these assumptions and recom- 

- - 
tary Sewerage System Plan for  outh he astern Wisconsin, 
February 1974. 

mendations in the completion of its areawide water 
quality management planning responsibilities for that 
portion of the Milwaukee River watershed lying in 
Dodge, Fond du Lac, and Sheboygan Counties. 

ANTICIPATED GROWTH AND CHANGE 
IN THE UPPER WATERSHED AREA 

That portion of the Milwaukee River watershed lying in 
Dodge, Fond du Lac, and Sheboygan Countles is largely 
rural in nature. Much of the Northern Unit of lthe Kettle 
Moraine State Forest is located in this upperhatershed 
area. Four relatively small villages are located entirely 
in the watershed, the Villages of Adell, Cascade, and 
Random Lake in Sheboygan County, and the Village of 
Campbellsport in Fond du Lac County. In conjunction 
with the Sheboygan County Planning Department and 
the East Central Wisconsin Regional Planning Commis- 
sion, the Wisconsin Department of Natural Resources 
staff provided t o  the Commission estimates of future 
population growth for these four villages. The population 
of the Village of Adell is expected to increase from about 
500 in 1975 to  about 600 in the year 2000. The popula- 
tion of the Village of Cascade is expected to increase 
from 630 in 1975 to  about 1,500 in the year 2000. The 
population of the Village of Random Lake is expected to  
increase from about 1,125 in 1975 to  about 3,000 in the 
year 2000. The population of the Village of Campbell- 
sport is expected to increase from about 1,760 in 1975 to 
about 3,400 in the year 2000. These population forecasts 
are compared in Table C-1 to those prepared and used by 
the Commission for its Milwaukee River watershed and 
for regional sanitary sewerage system planning purposes. 

Table C-1 

COMPARISON OF POPULATION FORECASTS 
FOR SEWER SERVICE AREAS I N  THE 

UPPER MILWAUKEE RIVER WATERSHED 

Sewer 
Service Area 

Adell . . . . . . . . . . . 
Campbellsport. . . . . . 
Cascade. . . . . . . . . . 
Random Lake. . . . . . 
Forest Lake . . . . . . . 
Kettle Moraine Lake . . 

a~stimate by Wisconsin Department of Natural Resources. 

Forecast by Wisconsin Department of Natural Resources. 

'forecast by SEWRPC under previous studies. 

Source: SEWRPC. 



At the present time, centralized sanitary sewer service is 
provided in these four villages. The Milwaukee River 
watershed plan and the regional sanitary sewerage system 
plan recommended the provision of sanitary sewer service 
to serve existing urban development along the shorelines 
of Forest Lake and Kettle Moraine Lake, both in Fond 
du Lac County. The design populations recommended for 
these two lakes are 600 and 800 persons, respectively, as 
shown in Table C-1 and represent no significant change 
from the existing populations. 

The design year populations noted above were used by 
the Commission staff to  estimate design sewage flows 
in the same manner as described in Volume Two, Chap- 
ter IV of this report for those communities located 
within the Region. Based upon the forecast design year 
2000 populations of the several towns and the four 
villages provided by the Wisconsin Department of Natural 
Resources, it was determined that no significant land use 
changes may be expected to  occur in the upper watershed 
except in the four villages. It was assumed that the new 
population growth in these villages would occur at 
medium densities as defined in the Commission land use 
planning efforts. This additional urban growth was 
allocated to each subbasin in the four villages concerned 
based upon the percentage of existing village civil division 
area in each subbasin. Given this increase in urban land 
use within each of the affected subbasins and the assump- 
tion that the existing land uses in the remainder of the 
upper watershed area would not change significantly, it 
was possible to estimate future nonpoint source pollution 
loading rates for urban and rural land uses in each of 
the subbasins in the upper watershed for the plan design 
year 2000. Existing land use and land cover data were 
determined through inventories conducted by air photo 
interpretation. The air photos were obtained for the year 
1975 at t he  same time they were obtained for the seven- 
county Southeastern Wisconsin Region. 

DEVELOPMENT OF POLLUTION 
ABATEMENT RECOMMENDATIONS 

The level of pollution abatement needed to meet the 
water use objectives for the streams in the Milwaukee 
River watershed as those streams enter the Region was 
attained in a manner similar to that utilized to  develop 
the pollution control strategies within the Region. The 
basic analytic tool used to  evaluate alternative plans was 
the hydrologic-hydraulic water quality simulation model. 
The procedure used t o  develop the alternative water 
quality management plans was to  first identify the factors 
affecting water quality in each stream reach studied. The 
initial step in the determination of needed controls was 
the identification of the sources of pollution. These 
sources are summarized in Volume One, Chapter V of 
this report and are described in more detail in SEWRPC 
Technical Report No. 21, Sources of Water Pollution 
in Southeastern Wisconsin: 1975. These sources of pollu- 
tion, as well as other factors affecting water quality, 
were analyzed to identify potential approaches to  
required water pollution abatement. The determination 
of the most practical combination of point and nonpoint 

saurce pollution control measures was largely an iterative, 
"cut and try" process, which began with an evaluation 
of the point source controls recommended in the regional 
sanitary sewerage system plan, followed by an assessment 
of the need for additional point or nonpoint source 
pollution controls as necessary to  meet the applicable 
water use objectives. This iterative process, therefore, 
involved a series of successive attempts to  design a plan 
that would meet the national goal of "fishable and 
swimmable" waters. The analysis indicated that if the 
proposed combination of point and nonpoint source 
pollution control measures set forth below is imple- 
mented, the streams in the Milwaukee River watershed as 
they enter the Region will meet the national goal of fully 
"fishable and swimmable" waters by the year 2000. 

POINT SOURCE POLLUTION 
ABATEMENT RECOMMENDATIONS 

Public Sewage Treatment Facilities 
A total of six public sewage treatment facilities are 
proposed to provide treatment for sewage generated in 
the Milwaukee River watershed within Sheboygan and 
Fond du Lac Counties. The location of these six facili- 
ties is shown on Map C-1 and the facilities are listed 
in Table C-2, together with certain key design data for 
the facilities, such as capacity and level of treatment 
proposed to be provided. 

The public sewage treatment facility proposals for the 
out-of-Region portion of the Milwaukee River watershed 
may be summarized as follows: 

1 .  The provision of secondary waste treatment 
followed by land application in the form of 
effluent seepage lagoons at the public sewage 
treatment plant serving the Village of Carnp- 
bellsport. Completed local facility planning 
studies have determined this alternative to  be 
more desirable and cost-effective than the 
provision of treatment and discharge to  sur- 
face waters. 

2. The provision of secondary waste treatment, 
advanced waste treatment for phosphorus 
removal and nitrification, and auxiliary waste 
treatment for effluent aeration and disinfection 
at the public sewage treatment facility serving 
the Village of Random Lake. 

3. The provision of secondary waste treatment 
followed by auxiliary waste treatment for 
effluent disinfection and land application of 
plant effluent; or the provision of secondary 
waste treatment, advanced waste treatment for 
phosphorus removal, auxiliary waste treatment 
for effluent disinfection. and low flow aumnen- - 
tation prior to  discharge to  surface waters at 
the public sewage treatment facility serving the 
Village of Cascade. 



LOCATION OF POINT SOURCES OF POLLUTION IN THAT PORTION OF THE MILWAUKEE RIVER 
WATERSHED LYING IN FOND DU LAC AND SHEBOVGAN COUNTIES: 2000 
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Soum: SEWRPC. 

4. The provision of secondary waste treatment and 
auxiliary waste treatment for effluent disinfection 
followed by effluent land application through 
seepage lagoons at the public sewage treatment 
plant serving the Village of AdeU. 

5. The provision of secondary waste treatment 
followed by auxiliary waste treatment for 
effluent disinfection and land application of 
plant effluent a t  the public sewage treatment 
facility proposed t o  serve urban development 
along the shoreline of Forest Lake. If future 
detailed facilities planning indicates that land 
disposal of sewage effluent is impractical and 
not costsffective, it is recommended that the 
treatment facility provide secondary waste treat- 

ment, advanced waste treatment for nitrification 
and phosphorus removal, and a u x i l i i  waste 
treatment for effluent aeration and disinfection. 

6. The provision of secondary waste treatment 
followed by auxiliary waste treatment for 
effluent disinfection and land application of plant 
effluent at the public sewage treatment facility 
proposed to serve urban development along the 
shoreline of Kettle Moraine Lake. If future 
detailed facilities planning indicates that land 
disposal of sewage effluent is impractical and not 
cost+ffective, it is recommended that the treat- 
ment facility provide secondary waste treatment, 
advanced waste treatment for nitrification and 
phosphorus removal, and auxiliary waste treat- 
ment for effluent aeration and disinfection. 



Table C-2 

WASTEWATER TREATMENT LEVELS AND PERFORMANCE STANDARDS ASSUMED FOR THOSE SEWAGE TREATMENT PLANTS 
LOCATED I N  THAT PORTION OF THE MILWAUKEE RIVER WATERSHED LYING I N  FOND D U  LAC AND SHEBOYGAN COUNTIES 

Recommended Performance 
Wastewater Standards in Terms 
Wastewater 

tion: 200/100 ml 

Indicates performance standards if land application of sewage effluent is not selected and implemented. 

Source: SEWRPC 

Private Sewage Treatment Plants 
There is only one private sewage treatment plant located 
in the Milwaukee River watershed outside the Region. 
That plant serves the Kettle Moraine Correctional Institu- 
tion. This facility currently discharges treated secondary 
plant effluent to a soil absorption system. Continuation 
of that system was assumed in the development of the 
areawide water quality management plan. 

Other Known Point Sources of Wastewater 
There are a total of five known point sources of waste- 
water other than wastewater treatment plants in the 
Milwaukee River watershed outside the Region. These 
other point sources consist primarily of industrial cooling 
and process waters which are discharged without treat- 
ment, or following pretreatment, directly to surface 
waters or to  storm sewers tributary to such streams and 



watercourses. The discharge characteristics of these point 
sources of wastewater are reported in Chapter I11 of 
SEWRPC Technical R e ~ o r t  No. 21. Sources of Water 
Pollution in Southeastern Wisconsin: 1975. It has been 
assumed that these point sources would reduce the 
effluent concentration of five-day biochemical oxygen 
demand (BOD5), ammonia-nitrogen, phosphorus, and 
fecal coliformY to  levels generally recommended as 
performance standards for the public and private waste- 
water treatment plants in the upper watershed dis- 
charging to the same or similar surface water bodies, and 
that these point sources will maintain discharge tempera- 
tures of 8g°F or less, oils and grease of less than 
10 milligrams per liter (mg/l), and heavy metals, organics, 
and other pollutant concentrations at  levels required 
by "Best Available Technology," or as identified on 
a case-by-case basis under the state permit system process. 

NONPOINT SOURCE POLLUTION 
ABATEMENT RECOMMENDATIONS 

A discussion of the existing and projected water quality 
conditions, as well as of the level of nonpoint source 
control assumed for the Milwaukee River watershed 
in Fond du Lac and Sheboygan Counties, is presented in 
Volume Two, Chapter IV of this report. Minimum levels 
of diffuse source control were assumed for the entire 
Milwaukee River watershed outside the Region. For 
a detailed discussion of practices generally considered 
in the category of "minimum practices," see Volume Two, 
Chapter IV of this report. 

LAND USE DEVELOPMENT RECOMMENDATIONS 

It is recommended that the Wisconsin Department of 
Natural Resources include within the areawide water 
quality management plan for the Upper Milwaukee River 
watershed area the land use development recommenda- 
tions contained in the Milwaukee River watershed plan. 
These recommendations include confining new urban 
development to the four villages in the upper watershed 
where centralized sanitary sewer service can be made 
available. In addition, the plan recommends that the 
primary environmental corridors in the upper water- 
shed, as shown on Map C-1, be protected and preserved 
through appropriate land use controls. Such corridor 
lands should not be utilized for urban development. The 
remaining lands in the upper watershed area should be 
kept in essentially rural open space land uses, including, 
where appropriate, the preservation of prime agricul- 
tural lands. 

CONCLUDING REMARKS 

The foregoing point source pollution abatement, non- 
point source pollution abatement, and land use devel- 
opment recommendations have been addressed to the 
Wisconsin Department of Natural Resources for use in 
the areawide water quality management plan for that 
portion of the Milwaukee River watershed lying outside 
the seven-county Southeastern Wisconsin Region. It 
is further recommended that the Department, in com- 
pleting its planning work for the Upper Milwaukee River 
watershed area, determine the costs associated with 
implementing the foregoing plan recommendations. 
Finally, it is recommended that the Department designate 
appropriate water quality management agencies to  carry 
out these recommendations. 
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Appendix D 

GLOSSARY OF TERMS USED IN THE SEWRPC REGIONAL 
WATER QUALITY MANAGEMENT PLANNING PROGRAM 

Activated Sludge Process-A biological waste treatment process in which a mixture of sewage and activated sludge is 
agitated and aerated in a tank to oxidize organic matter in the sewage. The activated sludge, which consists of a growth of 
zoogleal organisms, is subsequently separated from the treated sewage by sedimentation and wasted or  returned t o  the  
process as needed. 

Aeration, Extended-A modification of the activated sludge process which provides for aerobic sludge digestion within the 
aeration system. 

Aeration, Step-A procedure for adding increments of settled sewage along the line of flow in the aeration tanks of an 
activated sludge sewage treatment plant. 

Appurtenances-Appliances or auxiliary structures comprising an integral part of a sewerage system, such as manholes, 
manhole covers, ladders, frames, and screens t o  provide for ventilation, inspection, or  maintenance of the sewerage system, 
or  the specialized structures, such as depressed siphons and junctions, for conveying sewage. 

Best Available Technology (BAT)-The best available technology economically achievable, and the most advanced levels of 
waste treatment that have been or are capable of being achieved economically. The phrase is sometimes abbreviated as 
BATEA, and is established in federal law and regulations as the wastewater treatment methods required t o  be achieved by 
industrial point sources of wastewater by no later than July 1 ,  1983. The technology represents the treatment processes 
defined by the U.S. Environmental Protection Agency for different categories of industrial point source--generally on  the 
basis of Standard Industrial Classification (S.I.C.) codes. (See Section 301(b)(2)(A) of Public Law 92-500.) The analogous 
requirement for municipal sewage treatment plants is termed "Best Practicable Waste Treatment Technology" (BPWTT) 
and is defined case by case under the terms of Section 201(b) of Public Law 92-500.) 

Best Management Practices-The land management techniques or practices determined t o  be the most effective and practi- 
cable means of preventing or reducing diffuse source pollutants. 

Best Practicable Control Technology (BPCT), or Best Practicable Technology (BPT)-For industry, a minimum level of  
wastewater treatment required nationally. The treatment level is defined by the U.S. Environmental Protection Agency, 
generally on the basis of Standard Industrial Classification (S.I.C.) Codes. For municipal sewage treatment plants, second- 
ary treatment-as defined by the U.S. Environmental Protection Agency-represents the  corresponding treatment level. 
(See Sections 301(b)(l)(A) and 301(b)(l)(B) of Public Law 92-500.) 

BOD5-Five-day biochemical oxygen demand 

Bypass-A flow relief device by which sanitary sewers entering a lift station, pumping station, or  sewage treatment plant 
can discharge a portion or all of their flow, by gravity, directly into a receiving body of surface water to  alleviate sewer 
surcharge; also, a flow relief device by which intercepting or main sewers can discharge a portion or all of their flow, by 
gravity, into a receiving body of surface water to  alleviate surcharging of intercepting or main sewers. 

C B - C u b i c  feet per second, a measure of rates of flow commonly applied t o  rates of stream flow in natural 
drainage channels. 

Chlorination-The application of elemental chlorine gas to  sewage effluent, generally for purposes of disinfection. 

Clarification-Any process or combination of processes of which the  primary purpose is t o  reduce the concentration of 
suspended matter in a liquid. 

Clar i f ierA unit such as a sedimentation tank or basin of which the primary purpose is to secure clarification 
of wastewater. 

COD-Chemical oxygen demand 



Contact Stabilization Process-A modification of the activated sludge process in which raw sewage is aerated with a high 
concentration of activated sludge for a relatively short period of time to obtain removal of oxygen-demanding substances 
by absorption, the solids being subsequently removed by sedimentation and transferred to a stabilization tank, where 
aeration is continued to further oxidize and condition the sludge before reintroduction to the raw sewage flow. 

Continuous or Perennial Stream-A watercourse with a defined stream channel and a natural seven-day, one-in-ten-year- 
recurrence interval low flow of greater than 0.1 cubic foot per second and exhibiting the characteristics of a perpetually 
wet environment. 

Crossover--A flow relief device by which sanitary sewers discharge a portion of their flow, by gravity, into storm sewers 
during periods of sanitary sewer surcharge or by which combined sewers discharge a portion of their flow, by gravity, into 
storm sewers to alleviate sanitary or combined sewer surcharge. 

--The responsible agency or unit of government identified as being responsible for a speci- 
fied set of water quality management tasks, including but not limited to monitoring, surveillance, plan implementation, 
construction, operation, maintenance, enforcement and technical assistance. 

Design Capacity, Average Hydraulic-The average influent sewage flow at which a sewage treatment plant will operate at 
design pollutant removal efficiencies. 

Design Capacity, Average Organic-The average biochemical oxygen demand of the influent sewage, expressed as pounds 
of CBOD5 per day, which the sewage treatment plant is designed to treat. 

Design Capacity, Peak Hydraulic-The maximum influent sewage flow for which the plant is designed to  operate without 
flooding; pollutant removal is still performed under this flow condition but at a much lower efficiency than the 
design efficiency. 

Diffused Surface Waters-Any water from rain, intermittent springs, or melting snow which flows on the land surface, or 
through ravines which are usually dry except at times of storm water runoff, but not including waters on the land surface 
in the immediate vicinity of agricultural or wastewater irrigation systems. 

Digestion, Aerobic-The decompositon of organic matter in the presence of elemental oxygen. 

Digestion, Anaerobic-The decomposition of organic matter resulting in gasification, liquefaction, and mineralization 
through the action of microorganisms in the absence of elemental oxygen. 

DA-Dissolved Oxygen. 

Effluent Channels-Discharge conveyances constructed for the transport of wastewaters from a treatment facility to  a 
point of discharge to  the natural drainage course, but not including drainage ditches constructed primarily for the purpose 
of relieving excess waters on agricultural lands, or modifications made to  natural watercourses for the purpose of increasing 
or enhancing the natural flow characteristics of a stream. 

Effluent Limited Segment-A stream segment for which the applicable water quality standards are achievable through the 
implementation of the effluent limitations for "best practicable treatment" and "secondary treatment." 

Eutrophication-A natural aging process by which lakes become progressively more fertile and evolve into bogs, marshes, or 
wetlands, ultimately assuming completely terrestrial characteristics as a result of the contribution of nutritive c o m p o u n d s  
especially nitrogen and phosphorus-encouraging the growth of algae and other aquatic plant life. The process of eutrophi- 
cation occurs as a result of natural evolutionary ecological processes, but may be accelerated by human activity. 

F.C.-Fecal coliform. 

Feedlot-A relatively small-generally less than five acres-confined land area such as a fenced barnyard or pasture for 
raising livestock primarily through the use of imported feed rather than natural pasturing processes, and relying on the  
transport of manure and bedding materials from the feeding, resting, or loafing areas. Feedlots are generally denuded of 
vegetative cover and, therefore, subject to  high rates of erosion and washoff of manure. 

Filtration-The process of passing a liquid through a filtering medium consisting of granular material, such as sand, mag- 
netite, anthracite, garnet, activated carbon, or diatomaceous earth, finely woven cloth, unglazed porcelain, or specially 
prepared paper, to remove suspended or colloidal matter. 



Flash Mixer-A device for quickly dispersing chemicals uniformly throughout a liquid. 

Force Main-A pipeline joining the discharge of a pumping station with a point of gravity flow and designed to transmit 
sewage under pressure flow throughout its length. 

Grit Chamber-A detention chamber designed to reduce the velocity of the influent sewage to permit the removal of 
coarse minerals from organic solids by differential sedimentation. 

Groundwater-The supply of fresh water under the land surface and present either in the "saturated" zone below the 
water table level or above it in the "unsaturated" zone. 

Heavy Metals-Metallic elements of high atomic weights, generally including iron, mercury, manganese, copper, chromium, 
cadmium, lead, and vanadium. These elements are generally found in trace amounts in natural waters, may be toxic to  
plant or animal life at relatively low concentrations, and may exhibit properties of biological accumulation. 

Holding Tank-An onsite storage tank for short-term storage of sewage as part of a sewage disposal process whereby the 
wastes are periodically removed from the tank and transported by tank truck to  a suitable treatment and discharge facility. 
The systems are generally only utilized where centralized sanitary sewerage service is unavailable and soils are not suitable 
for septic system installation and use. 

IncineratorA mechanical device for controlled combustion. Special design may be used to  incinerate or to maximize 
energy recovery or volume reduction, or destruction of toxic or hazardous materials. 

Infiltration-The water entering a sanitary sewerage system from the ground, through such means as, but not limited to, 
defective pipes, pipe joints, connections, or manhole walls. Infiltration does not include, and is distinguished from, inflow. 

Inflow-The water discharged into a sanitary sewerage system from such sources as, but not limited to, roof leaders; cellar, 
yard, and area drains; foundation drains; cooling water discharges; drains from springs and swampy areas; manhole covers; 
cross connections from storm sewers and combined sewers; and catch basins. Inflow consists of storm water runoff, street 
wash waters, and other forms of surface drainage and does not include, and is distinguished from, infiltration. 

Intercepting Structure-A structure designed to intercept all dryweather sanitary sewage flow in a combined sewer and 
a proportionate amount of the mixed storm water and sanitary sewage flow during periods of rainfall or snowmelt and 
discharge such flows to an intercepting sewer. 

Interflow-The component of subsurface (groundwater) flow which passes from surface infiltration during precipitation to 
groundwater discharge to a stream at a later time. 

Intermittent Stream-A watercourse with a defined stream channel, but a natural seven-day, one-in-ten-year-recurrence 
interval flow of less than one-tenth of a cubic foot per second, and characterized by groundwater infiltration rather than 
groundwater discharge during dry periods. 

Lake or Flowage-Bodies of standing water which lack a unidirectional current, or in which the current is generally 
very slow. 

Leachate-Contaminated groundwater in the saturated or unsaturated zones resulting from the percolation of storm waters 
through soils and other materials which contain pollutants and are thereby transported to groundwater or surface waters 
through the discharge of the leachate. 

Loading, Average Hydraulic-The arithmetic average of the total metered daily flow at a sewage treatment plant for any 
selected year. 

Loading, Average Organic-The arithmetic average of the total daily loading of CBOD5 at a sewage treatment plant for any 
selected year. 

Loading, Maximum Monthly Hydraulic-The arithmetic average of the total metered daily flow at a sewage treatment plant 
for any month during any selected year. 

Loading, Peak Hydraulic-The greatest total daily sewage flow received by a treatment plant in any selected year. 



mD-Million gallons per day, a unit of measurement of flow commonly applied to rates of wastewater flow in engineered 
wastewater conveyance and treatment systems. 

&--Micrograms per liter, a measure of the mass per unit volume of a substance in an aqueous solution, and commonly 
utilized for the measurement of pollutant concentrations in wastewaters or in natural surface waters or groundwaters. 

Mg/l-Milligrams per liter, a measure of the mass per unit volume of a substance in an aqueous solution, and commonly - 
utilized for the measurement of pollutant concentrations in wastewaters or natural surface waters or groundwaters. The 
term is frequently interchanged with the expression "parts per million," since at the specific density of water, a liter of 
water weighs one kilogram. 

Microstrainer-An extremely fine rotating screen for the removal of small suspended solids in sewage. 

Multimedia Filte-FA treatment utilized to process wastewater by passing the liquid through a sequence of three 
media-usually combinations of sand, anthracite, activated carbon, weighted spherical resin beds, and garnet-for the 
removal of suspended or colloidal matter. 

Nonpoint Source--One of many pollution sources not able to  be ascribed to a discrete location but which collectively 
result in the generalized or diffuse discharge of water pollutants t o  a body of water. Thus, the term refers t o  any source of 
pollution which is not able to  be identified as a "point source." It should be noted that piped storm sewer outfalls through 
which pollutants of diffuse origin are discharged are regarded within this report as diffuse sources despite the point source 
nature of the actual discharge site, as in the case of runoff carried in pipes or other closed or open conduits, roadside 
ditches, drainage swales, or watercourses. 

NPDES-National Pollutant Discharge Elimination System, the system of permit issuahce established under Public Law 
92-500, the Federal Water Pollution Control Act Amendments of 1972, whereby the regulation of effluent discharge 
characteristics and pollution abatement schedules is specified in surface water discharge permits issued under the authority 
of the U.S. Environmental Protection Agency. 

OP or PO-P44rthophosphate phosphorus, or phosphate-phosphorus, or soluble phosphorus, or inorganic phosphorus. 

Package Plant-A relatively small, usually prefabricated, sewage treatment plant. 

PCB's-Polychlorinated biphenyls, a group of organic compounds which are used in the manufacture of plastics or 
electrical equipment, have low rates of degradation resulting in their persistence in the environment, and are biologically 
accumulative in the food chain resulting in a potential to  be highly toxic for aquatic life and humans. 

Point Source--A discrete site at which collected wastewater is discharged into a body of water, thereby rendering the 
wastewater amenable to treatment, elimination, or other control of the related water pollution. Point sources consist of 
any discernible confined and discrete conveyances including, but not limited to, any pipe, ditch, channel, tunnel, conduit, 
well, discrete fissure, container, rolling stock, concentrated animal feeding operation, or vessel or other floating craft from 
which pollutants are or may be discharged directly or indirectly t o  surface waters or groundwaters. Point sources also 
include outfalls from sanitary sewerage system flow relief devices, sewage treatment plants, and industrial waste dis- 
charges. It should be noted however, that because the pollutants associated with storm water runoff are directly related 
to  the tributary land uses and associated land management practices, urban storm sewer systems have been included 
within this report as nonpoint sources of pollution. 

Polishing Lagoon-An unaerated lagoon designed and intended to upgrade or stabilize secondary, tertiary, or advanced 
wastewater treatment process effluent by natural oxidation of organic matter and settling. 

Pollutant Channel Loadings-The pollutant loads which enter continuous or intermittent drainage channels, drainage 
swales, streams, or lakes. On a short-term basis, many of the pollutant loads entering a drainage channel may be stored 
in the channel and not transported any great distance downstream. 

Pollutants-Substances which did not originate from natural sources and are present in such quantities as to  adversely 
affect certain beneficial water uses. 



Population Equivalent-The existing or design organic loading to a sewage treatment plant expressed in population and 
based on an average normal domestic sewage strength and flow. 

Potential Pollutant Runoff-The pollutant loads which are generated directly as a result of specified natural processes 
and human activities and which may be available for transport by storm water runoff. These pollutants may be transported 
only short distances and may not necessarily reach drainage channels, streams, or lakes. Examples include the exposed 
soil of a construction site and the entire amount of manure generated by a herd of livestock. 

Pretreatment-The conditioning of a waste at its source before discharge to  remove or neutralize substances injurious to  
sewers and treatment processes or to  effect a partial reduction in load on the treatment process. The term generally applies 
to  the conditioning of industrial wastes before discharge to  municipal sewerage systems. 

Private Sanitary Sewerage System-A waste water disposal system providing conveyance, treatment, and final disposal for 
wastes from users who have agreed-upon rights to  the benefits of the facility which is owned and operated by an individual 
owner, either a private business or a public institution. 

Public Law 92-500 (PL 92-500)-The Federal'Water Pollution Control Act Amendments of 1972, as established in Section 
1251 of the 33rd Volume of the United States Code of Federal Statutory Enactments (33 USC 1251 et. seq.) 

Public Sanitary Sewerage System-A waste water disposal system providing conveyance, treatment, and final disposal for 
wastes from users who all have equal rights to  the benefits of the utility which is owned and operated by a legally estab- 
lished governmental body. 

Q-A symbol frequently used for a rate of flow of wastewater or of streamflow. - 
Screening-The removal of floating and suspended-solids in sewage by straining through racks or screens. 

Sedimentation-The process of subsidence and deposition of the suspended matter in sewage by gravity, 
usually accomplished by reducing the velocity of the sewage below the point at which it can carry suspended matter. 
Primary sedimentation occurs in a complete sewage treatment process before biological or chemical treatment; secondary 
sedimentation occurs after such treatment. 

Septic System (Mound Type)-A septic system which incorporates as a drain field, granular material placed on a mound 
above the existing grade and receiving a dosed application of pumped septic tank effluent for discharge to the inside of 
the mounded bedVtirough tile lines. The granular material allows the liq;id to be lifted to  the surface by capillary action 
to evaporate or be used by vegetation atop the mound, or allows the liquid to  infiltrate the underlying soil after undergoing 
some filtration within the mound. 

Septic Tank-A settling tank in which organic solids are settled and decomposed by anaerobic bacterial action, with the 
settled sludge being in immediate contact with sewage flowing through the tank. The treated sewage is then discharged to 
the groundwater reservoirs by underground tile lines. 

Sewage-The spent water of a community consisting of a combination of liquid and water-carried wastes from residences, 
commercial buildings, industrial plants, and institutions, together with any groundwater, surface water, or storm water 
which may be unintentionally present. 

Sewage Lagoon-A shallow body of water containing partially treated sewage in which aerobic stabilization occurs. 

Sewage Treatment Plant-An arrangement of devices and structures for treating sewage in order to  remove or alter its 
objectionable constituents and thus render it less offensive or dangerous. 

Sewage Treatment Plant Efficiency-The ratio of the amount of pollutant removed by the sewage treatment plant t o  the 
amount of pollutant in the influent sewage expressed in percent. 

'In the areawide water quality planning program, the average sewage strength is assumed to be 200 mg/l of CBOD5, and 
the average domestic sewage flow is assumed to be 125 gallons per capita per day. This concentration and daily per capita 
flow are equivalent to 0.21 pound of CBOD5/capita/day. The population equivalent is computed for either the existing or  
design loading by dividing the daily CBOD5 loading in pounds by 0.21 pound of CBOD5/capita/day. The computation 
of equivalent population can also be based on suspended solids by dividing the daily suspended solids loading in pounds 
by 0.21 pound suspended solids/capita/day. 



S e w e r A  pipe or conduit, generally closed but not normally flowing under pressure, for carrying sewage. 

Sewer, Branch-A common sewer receiving sewage from two or more lateral sewers serving relatively small tributary 
drainage areas. 

Sewer, Building-A private sewer conveying sewage from a single building t o  a common sewer; also called 
housing connection. 

Sewer, Combined-A common sewer intended to  carry sanitary sewage, with component domestic, commercial, and 
industrial wastes, at all times, and which, during periods of rainfall or snowmelt, is intended to  also carry storm water 
runoff from streets and other sources. 

Sewer, Common-A sewer in which all abutters have equal rights; also called public sewer. 

Sewer, Intercepting-A common sewer that receives dry weather sanitary sewage flows from a combined sewer system and 
predetermined proportionate amounts of mixed storm water and sanitary sewage flows during periods of rainfall or 
snowmelt and conducts these flows to a point of treatment or disposal. 

Sewer, Lateral-A common sewer discharging into a branch or other common sewer and having no other common sewer 
tributary to  it. 

Sewer, Main-A common sewer which receives flows from many lateral and branch sewers serving relatively large tributary 
drainage areas for conveyance to  a treatment plant; also called trunk sewer. 

Sewer, Outfall-A sewer that receives flows from a collection system or treatment plant and conveys the untreated or 
treated waste flows to  a point of discharge into a receiving body of surface water. 

Sewer, Relief-A common sewer built to  carry the flows in excess of the capacity of an existing sewer, thus relieving 
surcharging of the latter. 

Sewer, Sanitary-A common sewer which carries sewage from residences, commercial buildings, and institutions, and 
certain types of liquid wastes from industrial plants, together with minor amounts of storm, surface, and ground waters 
that are not intentionally admitted. 

Sewer, Storm-A common sewer which carries surface water and storm water runoff from open areas, rooftops, streets, and 
other sources, including street wash and other wash waters, but from which sanitary sewage and industrial wastes are 
specifically excluded. 

Sewerage System-A system of piping treatment facilities and appurtenances for collecting, conveying, and 
treating wastewater. 

Sludge--An aqueous suspension of residual solids generated through the treatment of a municipal or industrial wastewater, 
and of such a nature and concentration as to  require special consideration for disposal. Industrial residuals having economic 
value without significant processing are not included under this definition. 

Station, Lift-A relatively small sewage pumping installation designed to  lift sewage from a gravity flow sewer to  a higher 
elevation when the continuance of the gravity flow sewer would involve excessive depths of trench, or designed to  lift 
sewage from areas too low to drain into available sewers. Lift stations normally discharge through relatively short force 
mains to  gravity flow points located at or very near the lift station. 

Station, Portable Pumping-A point of flow relief at which flows from surcharged sanitary sewers are discharged into storm 
sewers or directly into a receiving body of surface water through the use of portable pumping units. 

Station, Pumping-A relatively large sewage pumping installation designed not only to  lift sewage t o  a higher elevation but 
to  convey it through force mains to  gravity flow points located relatively long distances from the pumping station. 

Station, Relief Pumping-A flow relief device by which flows from surcharged main sewers are discharged into storm 
sewers or directly into a receiving body of surface water through the use of permanent lift or pumping stations. 

Stream Reach-A drainageway having a specified location and course of direction, identified by defined terminus points. 

Stream Segment-See "stream reach." 



Storm Water Management System-A system of conveyance and storage facilitiesincluding but not limited to  subsurface 
pipes and conduits, surface ditches and channels, and appurtenant inlet, outlet, storage, pumping, and treatment facili- 
t ierlocated in urbanized areas and constructed-or improved-and operated for purposes of collecting storm water 
runoff from tributary developed areas and conveying such runoff to  natural watercourses for disposal. 

Subbasin-A relatively small surface drainage unit, generally encompassing no more than 10  square miles, defined by its 
common drainage to a single, identifiable, downstream point of storm water discharge. 

Subwatershed-A surface drainage unit larger than a subbasin but smaller than a watershed, and comprised of the area 
tributary to  a named, generally recognized, continuously flowing stream or lake. 

Tx-Tota l  Kjeldahl nitrogen. 

TN-Total nitrogen. - 

Treatment, Advanced-Additional biological, or physical, and chemical treatment to  provide removal of additional con- 
stituents, particularly phosphorus and nitrogen compounds, by such means as chemical coagulation, sedimentation, char- 
coal filtration, and aeration. Although advanced treatment is traditionally conceived of as following secondary treatment 
or as combined with tertiary treatment, it can be performed following primary treatment or as an integral part of 
secondary treatment. Advanced treatment may remove 90 percent or more of the raw influent phosphorus and up to  90 
percent of the raw influent nitrogen, or effect up to 95 percent reduction in the oxygen demand of ammonia in the 
sewage treatment plant influent by converting the ammonia compounds to nitrates. 

Treatment, Auxiliary-A treatment measure which is used in combination with all other treatment methods, and which 
includes, for example, effluent aeration and disinfection by chlorination. 

Treatment, Primary-The physical treatment of raw sewage in which the coarser floating and settleable solids are removed 
by screening and sedimentation. Primary treatment normally provides 50 to  60 percent reduction of the influent 
suspended matter and 25 to 35 percent reduction of the influent carbonaceous biochemical oxygendemanding organic 
matter (CBODUlt). It removes little or no colloidal and dissolved matter. 

Treatment, Secondary-The biological treatment of the effluent from primary treatment in which additional oxygen- 
demanding organic matter is removed by trickling filters or activated sludge tanks and additional sedimentation. Secondary 
treatment normally provides up to  90 percent removal of the raw influent suspended matter and 75 to  95 percent removal 
of the raw influent CBODUlt. Secondary treatment facilities can be designed and operated to  also remove 30 to  50 percent 
of the raw influent nitrogenous biochemical oxygen demand (NBODUlt) and 30 to 40 percent of the raw influent phos- 
phorus content of the influent sewage. In addition to  this definition used by the SEWRPC, it should be noted that 
a definition has been set forth by the U.S. Environmental Protection Agency for the "secondary treatment" requirements 
to be achieved by all publicly owned treatment works (municipal sewage treatment plants) by 1977; or by July 1 ,1983  
if sufficient construction time or timely federal financial assistance is not available, providing that a request for extension 
is submitted by the municipality. That federal definition calls for treatment which is either adequate t o  achieve an effluent 
quality of 30 mg/l of biochemical oxygen demand and 30 mg/l of suspended solids, or is adequate t o  achieve a reduction 
of at least 85 percent in the concentrations of biochemical oxygen demand and of suspended solids. 

Treatment, Tertiary-The physical and biological treatment of the effluent from secondary treatment in which additional 
oxygendemanding matter is removed by use of shallow detention ponds to  provide additional biochemical treatment and 
settling of solids or filtration using sand or other media filters or mechanical screening or filtration. Tertiary treatment 

I normally provides up to 99 percent removal of the raw influent suspended matter and 95 to 97 percent of the raw 
influent CBODUlt. 

I Trickling Filter Process-A biological waste treatment process in which sewage is applied in spray form from nozzles or  
other distribution devices over a filter consisting of an artificial bed of coarse material, such as broken stone, through 

I which the sewage trickles to  underdrains, giving opportunity for the formation of zoogleal slimes which clarify and oxidize 
the sewage. 

TS-Total solids. - 

m-Tota l  suspended solids. 

Un-ionized ammonia-The fraction of ammonia present in surface waters, which is toxic to  fish and other aquatic life. 
At higher temperatures and higher pH, the proportion of ammonia which is un-ionized is greater than at low temperature 
and low pH. 



Vacuum f i l t e r A  filter consisting of a cylindrical metal drum covered with cloth or  other media revolving on a horizontal 
axis with partial submergence in liquid sludge. A vacuum is maintained under the media to  extract moisture from the 
sludge which adheres to the cloth or media and which is scraped off continuously for disposal. 

Water Pollution-The condition in which substances which d o  not originate from natural sources are present in such 
quantities as to  adversely affect certain beneficial water uses. The principal forms of pollution are: organic, nutrient, 
inorganic, pathogenic, thermal, aesthetic and radiological. 

Water Quality Limited Segment-A stream segment which would not meet the  applicable water quality standard except 
by the  application of wastewater treatment technology more advanced than "best practicable treatment7' or 
"secondary treatment." 

Water Quality Standards-Statements of the characteristics of water which must be maintained in order to  make it suitable 
for specific uses, and commonly expressed in terms of specific water quality indicators, relating the maximum or  minimum 
concentrations of desirable and undesirable chemical substances in waters, or relating to  other physical characteristics of 
the waters. Such standards are generally specified as ambient stream or lake water quality conditions, but the term is 
sometimes applied t o  criteria for the quality of discharged wastewater effluents. 

Watershed-A relatively large, geographic area of overland drainage contributing surface runoff to  the flow of a particular 
watercourse at a particular point, and having within the area natural and man-made features so interrelated and mutually 
interdependent as to  create a significant community of interest among its residents. The term is applied by the Commission 
in its major planning programs with the reference to 11 major drainage units lying wholly or partially within the 
Southeastern Wisconsin Region. These include the Des Plaines River watershed; Fox River watershed; Kinnickinnic River 
watershed; Menomonee River watershed; Milwaukee River watershed; Oak Creek watershed; Pike River watershed; Rock 
River watershed; Root River watershed; Sauk Creek watershed; and Sheboygan River watershed. In addition, Commission 
work programs include collectively as a 12th major drainage unit the watersheds of the  minor streams directly tributary to  
Lake Michigan, including but not limited to  the areas tributary t o  Barnes Creek, Pike Creek, and Sucker Creek. I t  should 
be noted that the  Southeastern Wisconsin Region is divided by a subcontinental divide which separates these 1 2  watersheds 
into those tributary to  Lake Michigan, and those which drain ultimately to  the  Mississippi River. 

Watershed Pollutant Transport-The pollutant loads transported, and modified by processes occurring during transport, 
by a surface water system from all of the upstream sources and channels past a given point on a stream network. The 
quantity of such loads would generally be measured near the downstream end of a watershed, and reported on either 
an annual o r  a storm event basis. 

WPDES-Wisconsin Pollutant Discharge Elimination System, a system of permit issuance established under Chapter 147 
of the  Wisconsin Statutes whereby the regulation of effluent discharge characteristics and pollution abatement schedules 
is specified in surface water and groundwater discharge permits issued under the authority of the Wisconsin Department 
of Natural Resources, as that  authority was explicitly delegated to  the State of Wisconsin Department of Natural Resources 
by the U.S. Environmental Protection Agency, and in accordance with state authority established under Chapter 147 of 
Wisconsin Statutes. 



Appendix E 

MODEL RESOLUTION FOR ADOPTION OF THE REGIONAL 
WATER QUALITY MANAGEMENT PLAN FOR SOUTHEASTERN WISCONSIN 

WHEREAS, the Southeastern Wisconsin Regional Planning Commission, which was duly created by the Governor of the 
State of Wisconsin in accordance with Section 66.945(2) of the Wisconsin Statutes on the 8th day of August 1960 upon 
petition of the Counties of Kenosha, Milwaukee, Ozaukee, Racine, Walworth, Washington, and Waukesha, has the function 
and duty of making and adopting a master plan for the physical development of the Region; and 

WHEREAS, the Governor of the State of Wisconsin has designated the seven-county Southeastern Wisconsin Region as an 
areawide water quality management planning area and the Southeastern Wisconsin Regional Planning Commission as the 
official water quality management planning agency for that area, all in accordance with the procedural requirements set 
forth in Section 208 of the Federal Water Pollution Control Act; and 

WHEREAS, the Southeastern Wisconsin Regional Planning Commission, pursuant to  its function and duty as a regional 
planning agency and its designation as a water quality management planning agency, has prepared and adopted a t  its meet- 
ing held on the 12th day of July 1979, an areawide water aualitv management plan set forth in a report entitled, SEWRPC 

A - 
Planning Report No. 30, A Regional Water Quality Management plan for southeastern ~ i s c o n s k :  2000, Volume One, 
Inventory Findings, published in September 1978; Volume Two, Alternative Plans, published in February 1979; and 
Volume Three, Recommended Plan. vublished in June 1979: and 

WHEREAS, the Commission has transmitted certified copies of its resolution adopting the regional water quality manage- 
ment plan, together with the aforementioned SEWRPC Planning Report No. 30, to  the local units of government 
concerned and to  the appropriate state and federal agencies; and 

WHEREAS, the (name of local governing body) has supported, participated in the financing of, and generally concurred in 
the regional planning programs undertaken by the Southeastern Wisconsin Regional Planning Commission, and believes 
that the regional water quality management plan prepared by the Commission is a sound and valuable guide to  water 
quality management in the development of not only the Region but also the local community, and that the adoption of 
such plan by the (name of local governing body) will assure a common understanding by the units and agencies of govern- 
ment concerned and enable these units and agencies of government to  program the necessary plan implementation work. 

NOW, THEREFORE, BE IT HEREBY RESOLVED that, pursuant to Section 66.945(12) of the Wisconsin Statutes, the 
(name of local governing body) on the day of 1 9  , hereby adopts the regional water quality 
management plan previously adopted by the Southeastern Wisconsin ~ e g i o ~  Planning Commission as set forth in 
SEWRPC Planning Report No. 30 as a guide for regional and community development. 

BE IT FURTHER HEREBY RESOLVED that the clerk transmit a certified copy of this resolution to  the South- 
eastern Wisconsin Regional Planning Commission and to  the Secretary of the Wisconsin Department of Natural Resources. 

(President, Mayor, or Chairman 
of the Local Governing Body) 

ATTESTATION 

(Clerk of Local Governing Body) 
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