
. 
" 

J-
COMMUNITY. ASSIST.ANCE· 
PLANNING. REPOflT NO. 120 

:' 

MIL~AUKEE COUNTY 

SOUTHEASTERN WISCONSIN 
T .-

OAR D '0 F_ 

• 
• 
• • • 

" -, 

> 

ASTE ~ 
~ 

ENT PLAN 
:UKEE 
ISCONSIN 

"II ... "-('"IS 

R'~ G 1.0 N ALP L A lSI N I N G 
'. ----r-= +---'clli- ·'-l-+c::o~c-· 

1./'ffi:<.\l SOl Til 



SOUTHEASTERN WISCONSIN 
REGIONAL PLANNING COMMISSION 

KENOSHA COUNTY 

Francis J. Pitts 
Mary A. Plunkett 
Sheila M. Siegler 

RACINE COUNTY 

John R. Hansen 
James F. Rooney 
Earl G. Skagen 

MILWAUKEE COUNTY WALWORTH COUNTY 

John D. Ames Irene M. Brown, 
Secretary 

Harout O. Sanasarian, 
Vice-Chairman 

Jean B. Tyler 

OZAUKEE COUNTY 

Allen F. Bruederle 
Sara L. Johann 
Alfred G. Raetz 

Anthony F. Balestrieri, 
Chairman 

Allen l. Morrison 

WASHINGTON COUNTY 

Daniel S. Schmidt 
Patricia A. Strachota 
Frank F. Uttech 

WAUKESHA COUNTY 

Richard A. Congdon 
Robert F. Hamilton 
William D. Rogan, 

Treasurer 

MILWAUKEE COUNTY OFFICIALS 

COUNTY EXECUTIVE 

William F. O'Donnell 

BOARD OF SUPERVISORS 

F. Thomas Ament, Chairman 
Thomas A. Bailey 
Susan l. Baldwin 
Richard H. Bussler, Jr. 
Daniel F. Casey 
Daniel Cupertino, Jr. 
Anthony Czaja 
Dorothy K. Dean 
Gerald D. Engel 
Robert L. Jackson, Jr. 
Lawrence J. Kenny 
James Koconis 
Richard B. Kuzminski 

Paul F. Mathews 
Thomas W. Meaux 
Richard D. Nyklewicz, Jr. 
Terrance l. Pitts 
Penny E. Podell 
Bernice K. Rose 
John D. St. John 
Harout O. Sanasarian 
Bernadette Skibinski 
Fred N. Tabak 
John J. Valenti 
Betty L. Voss 

MILWAUKEE COUNTY INTERGOVERNMENTAL 
SOLID WASTE MANAGEMENT TASK FORCE 

Daniel Cupertino, Jr .......... Supervisor, Milwaukee County Board 
Co-Chairman 

Robert A. Anderson ............... Alderman, City of Milwaukee 
Co-Chairman 

Jack Barlich ....................... Mayor, City of West Allis 
Co-Chairman 

Susan l. Baldwin .................... Supervisor, 21st District, 
Milwaukee County 

Kurt W. Bauer' ............... Executive Director, Southeastern 
Wisconsin Regional Planning Commission 

Brian Bowser' ................ Resource Recovery Coordinator, 
City of Milwaukee 

James A. Brundahl .................. Mayor, City of Wauwatosa 
F. R. Dengel. .................. President, Village of Fox Point 
Paul R. Erickson' ........•.. Director, Enviro Energy Technology 

Center, Rexnord, Inc. 
Donald Fieldstad, Jr ............... Manager, Village of Greendale 
Chester M. Grobschmidt .......... Mayor, City of South Milwaukee 
Paul A. Henningson ............... Alderman, City of Milwaukee 
Robert H. Holder' ............ Vice-President and Chief Engineer, 

Wisconsin Gas Company 
Norbert J. Hynek ................... Mayor, City of Glendale 
Ronald Jurvis ...................... General Electric Medical 

Systems Business Group 
David A. Kaczynski ................. Mayor, City of Greenfield 
William Kappel' ............ Superintendent, Sanitation Services, 

City of Milwaukee 
Robert W. Kasten ............... President, Village of River Hills 
Lawrence P. Kelly .................... Mayor, City of Cudahy 
Lawrence J. Kenny ................... Supervisor, 8th District, 

Milwaukee County 
Richard A. Keyes' ................... Environmental Engineer, 

Milwaukee County 
David A. Kuemmel· ........•..... Commissioner of Public Works, 

City of Milwaukee 
John J. Mann ................. President, Village of Shorewood 
F. Patrick Matthews ........... President, Village of W.hitefish Bay 
Gloria L. McCutcheon" ...... Director, Southeast District, Wisconsin 

Department of Natural Resources 
Earl W. McGovern .............. President, Village of Brown Deer 
Mark E. Miazga ...................... Mayor, City of Franklin 
Henry J. Poehler .............. President, Village of Hales Corners 
Fred R. Rehm· .................... Environmental Consultant 
Thomas J. Rutkowski" .............. Corporate Energy Manager, 

Briggs & Stratton Corporation 
Milo G. Schocker ................... Mayor, City of Oak Creek 
Jenny Schuler .............. President, Village of West Milwaukee 
Fred C. Schulz" .................. President, EnerVation, Inc. 
Gerald Schwerm' ................. Director of Transportation, 

Milwaukee County 
Joseph A. Tanski. ..........•...... Manager, Village of Bayside 
Howard R. Tietz ................. Alderman, City of Milwaukee 
Milton Vretener ................... Mayor, City of St. Francis 
Alphonse E. Zanoni" ............. Professor, Department of Civil 

Engineering, Marquette University 

"Member of Countywide Technical Coordinating and Advisory Com
mittee, a subcommittee of the full Task Force. 

Additional Countywide Technical Coordinating and Advisory 
Subcommittee Members not included on the full Task Force 

Shirl C. Abbey ................. Manager, Village of Shorewood 
Christine B. Bastian ............ Representative, City of Oak Creek 
John M. Bennett ................ City Engineer, City of Franklin 
Joseph P. Heil, Jr ............ Representative, Village of River Hills 
LeRoy Krafcheck ................... Director of Public Works, 

City of West Allis 
Frederick J. Patrie ........ Administrator, Village of West Milwaukee 
Gerald J. Seeber ............... Manager, Village of Brown Deer 
Norbert S. Theine ......... Administrator, City of South Milwaukee 
S. Howard Young ....... Engineering and Operations Administrator, 

City of Wauwatosa 



COMMUNITY ASSISTANCE PLANNING REPORT 
NUMBER 120 

A SOLID WASTE MANAGEMENT PLAN FOR MILWAUKEE COUNTY, WISCONSIN 

Prepared by the 
Milwaukee County Department of Public Works 

Courthouse Annex 
907 N. 10th Street 

Milwaukee, Wisconsin 53233 

I n Cooperation with the 
Southeastern Wisconsin Regional Planning Commission 

P. O. Box 1607 
Old Courthouse 

916 N. East Avenue 
Waukesha, Wisconsin 53187-1607 

Preparation of this report was financed in part by the Milwaukee County Board 
of Supervisors, in part by the City of Milwaukee, and in part by the Wisconsin 
Department of Natural Resources, Bureau of Solid Waste Management, under Sec
tion 185.07 of the Wisconsin Administrative Code. 

July 1987 

Inside Region $10.00 
Outside Region $20.00 



 

 

(This page intentionally left blank) 



SOUTHEASTERN WISCONSIN REGIONAL PLANNIN 
916 N. EAST AVENUE • P.O. BOX 1607 • WAUKESHA, WISCONSIN 53187-1607 • 

July 4, 1987 

TO: Gerald Schwerm, Director, Milwaukee County Department of Public Works 

In July of 1984, the Milwaukee County Department of Public Works requested that the Southeastern 
Wisconsin Regional Planning Commission assist the Department in the preparation of a solid waste manage
ment plan for the County. The plan was to be based upon an assessment of the existing and probable future 
solid waste management needs and was to recommend a strategy for meeting those needs, while providing 
for the protection of the public health and of the overall quality of the environment from the potential 
adverse effects of improper solid waste disposal. Following the preparation of a study design and receipt 
of a grant from the Wisconsin Department of Natural Resources, work was initiated on the plan in Septem
ber 1984. 

To provide for the active participation of the interests concerned, the plan was prepared under the guidance 
of an Intergovernmental Solid Waste Management Planning Task Force. The 38-member Task Force was 
composed of elected and appointed county and local officials, representatives of local industry and higher 
education, representatives of the Wisconsin Department of Natural Resources, and interested and concerned 
citizens. 

The county and Commission staffs working with the Task Force have now completed, and are pleased to 
transmit herewith, this report setting forth a recommended plan for solid waste management in Milwaukee 
County. The plan is based upon a careful evaluation of the existing solid waste management systems within 
the County, an analysis of the present and probable future needs for solid waste management, and an 
examination of the costs and other considerations attendant to a number of alternative means of meeting 
those needs. 

The selection of the recommended plan and the means to implement it followed an extensive review by the 
Task Force of the technical feasibility, economic viability, environmental impacts, potential public accept
ance, and practicality of the various alternative solid waste management plans considered. A public hearing 
on a preliminary version of the plan was held in the County Courthouse on May 14, 1987. The record of 
that public hearing is included as an appendix to this report. The recommended plan addresses the seven 
basic solid waste management functions-storage, source separation, collection, transportation, transfer, 
processing, and disposal. Although the plan makes recommendations concerning all of these functions, the 
primary focus is on the processing and disposal functions. 

The solid waste management plan presented in this report provides a sound guide which can assist county 
and local government officials in providing for solid waste management in the County, while protecting 
the public health of the County's residents and the environment. The report and plan are hereby respect
fully submitted on behalf of the Task Force. 

Sincerely, 

~ 
Kurt W. Bauer 
Executive Director 
Southeastern Wisconsin Regional 

Planning Commission 
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Chapter I 

INTRODUCTION AND BACKGROUND 

Because of the growing per capita generation of solid wastes and the heightened public awareness of the need to process and dispose of those wastes in an environmentally sound manner, solid waste management is becoming an increasingly important issue of concern to elected officials at the state, county, and local levels of government. In 1960, the total amount of residential and commercial solid wastes generated in the United States was about 2.7 pounds per person per day.l By 1970 this figure had risen to about 3.5 pounds per person per day, 2 and by 1980 to 3.9 pounds per person per day. The total amount of residential solid wastes generated in Milwaukee County was about 2.6 pounds per person per day, or about 447,500 tons per year, in 1984. Furthermore, about 585,400 tons per year, or about 3.4 pounds per person per day, of solid waste in the County consisting of commercial and industrial wastes, construction and demolition debris, bulk wastes, and trees and brush were generated in 1984. In 1984, transportation, disposal, and collection of these wastes in Milwaukee County cost about $60 per ton, or about $62 million per year. 

Proper long-range planning can minimize the costs associated with the management of these wastes, as well as assure protection of the overall quality of the environment. This is especially important in Milwaukee County because of the large quantities of wastes generated, the growing concern about the availability, cost, and environmental problems related to the use of landfills for the long-term disposal of solid wastes, and the potential to make productive use of this resource. 

Planning for solid waste management is presently carried out at the state level by the Wisconsin Department of Natural Resources. Such planning has, to date, been limited to a broad needs assessment, and has included surveys of solid waste management practices and existing disposal sites, identification of general areas for management of hazardous wastes, and assessment of the feasibility of establishing waste exchange between selected areas of the State. More comprehensive, as well as more detailed, planning for solid waste management has been delegated to the county level. State funding is available for conducting countywide solid waste management studies. Other single-purpose solid waste management studies have been conducted throughout the State by public and private agencies to evaluate specific project proposals. Recent landfill siting legislation adopted in 1983 and set forth in Chapter 144.44(2) of the Wisconsin Statutes apparently does not permit the Wisconsin Department of Natural Resources to consider the recommendations of adopted county plans when evaluating landfill siting feasibility proposals unless the recommendations in those plans have been implemented through at least the completed 

lAmerican Public Works Association, Solid Waste Collection Practices, 1975. 

2The Tenth Annual Report of the Council on Environmental Quality, December 1979. 



feasibility report stage. There are efforts underway by public officials in 
southeastern Wisconsin to have this aspect of the landfill siting legislation 
revised to permit the Department to recognize the recommendations contained in 
adopted county plans. 

Under a countywide solid waste management study, a practical, long-range plan 
for solid waste management can be developed which considers solid waste as a 
potential resource rather than as just a disposal problem. The solid waste 
management alternatives available offer choices which can minimize the long
term solid waste problems of the County, while maximizing long-range resource 
recovery benefits. The current solid waste management practices in the County 
should lend themselves to improvement through a positive, comprehensive 
countywide approach. 

The development of a county solid waste management plan, as outlined in a 
project description prepared by the Commission in May 1984, was approved by 
the Milwaukee County Board in July 1984. A Wisconsin Fund grant application 
was submitted on December 21, 1983, pursuant to Chapters NR 185 and 186 of the 
Wisconsin Administrative Code. A state grant was received on June 25, 1984, 
and work was initiated on the study in September 1984. To provide for the more 
active participation of the interests concerned, the study was conducted under 
the guidance of a Technical Coordinating and Advisory Committee. This Committee 
is a subcommittee of the Countywide Solid Waste Task Force which was created 
in 1984 jointly by the Intergovernmental Cooperation Council, Milwaukee County, 
and the City of Milwaukee. The membership of the Technical Coordinating and 
Advisory Committee is set forth in Appendix A. 

HISTORY OF SOLID WASTE MANAGEMENT IN MILWAUKEE COUNTY 

The disposal of solid wastes in the City of Milwaukee first drew the attention 
of elected officials in 1856, when the Common Council of the City sought to 
prevent citizens from disposing of garbage in public streets. As the popula
tion of the urbanizing area increased, the City of Milwaukee contracted with 
private waste haulers to collect and dispose of garbage and refuse. Between 
1878 and 1903, most of the refuse generated in the City was disposed of by 
feeding it to livestock, especially hogs, or disposed of at rendering plants, 
with only a limited amount dumped into landfills or into pits dug on farmlands 
in adjacent agricultural areas. 3 Public opposition to landfilling, coupled 
with the increasing amounts of solid waste, necessitated that an alternative 
means of disposal be found. Beginning in 1903, the first of 19 municipally 
owned incinerators in Milwaukee County was placed in service. That first 
incinerator, located in the City of Milwaukee on Jones Island, had a capacity 
of 120 tons per day, which was not adequate to process the estimated 200 tons 
per day of refuse generated in the City. In 1910, a second incinerator with a 
capacity of 300 tons per day was constructed on Erie Street, followed by an 
additional incinerator unit at the same location in 1930. Other local units of 
government in Milwaukee County that operated municipal incinerators between 
1916 and 1972 included the Cities of Shorewood, South Milwaukee, Wauwatosa, 
and West Allis, and the Villages of Fox Point and Whitefish Bay. The Milwaukee 

3Bayrd Still, Milwaukee: The History of a City, Wisconsin Historical Society, 
1948. 
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I 
Metropolitan Sewerage Commissions operated a special-purpose incinerator for 
the disposal of sewage screenings. The more outlying suburban communities of 
the metropolitan area historically used landfilling to dispose of solid waste 
because of the availability of open land and lower cost. 

During the 1950's, the population in the Milwaukee metropolitan area increased 
dramatically. Lifestyles changed, and the amount of refuse generated from 
all sources--residential, commercial, institutional, and industrial--also 
increased dramatically. The composition of the wastes also changed, resulting 
in the need for disposal methods other than incineration. These methods 
included primarily open dumping, hog feeding, garbage grinding by individual 
residents with disposal through the public sewerage system, and sanitary land
filling, in addition to incineration, with sanitary landfilling and inciner
ation the principal disposal methods. In 1955, the Milwaukee County Board of 
Supervisors adopted an ordinance ordering the purchase and operation of a 
county landfill. The site purchased was a gravel pit located on S. Loomis Road 
in the City of Franklin. Dumping at this site began in 1956. As costs for the 
disposal of commercial and industrial wastes in landfills or in municipally 
operated incinerators began to increase during this period, some commercial 
establishments and industries began operating private incinerators. There was 
also extensive use of small private dumps and landfills in outlying areas of 
the County. Historic records indicate that there were 33 public and privately 
operated landfills in Milwaukee County prior to enactment of the licensing 
requirements of Chapter NR 180 of the Wisconsin Administrative Code in 1980. 
These landfill sites ranged in size from about one acre up to 70 acres. These 
landfills were generally small, privately owned facilities, although five were 
larger than 20 acres in areal extent. 

Beginning in the late 1950's and continuing until 1972. municipally operated 
incinerators began to be closed down owing to obsolescence, increasing costs 
of operation, and air pollution emission problems. The last municipal incin
erator used solely for the disposal of refuse, located in South Milwaukee, 
shut down in 1972. Costs for the disposal of solid wastes have increased dra
matically over the last 25 years. 4 The costs of incineration of solid 
waste cost approximately $3.90 per ton in the City of Milwaukee in 1948, or 
about $17 in 1984 dollars. By 1958, the cost had risen to about $6.00 per ton, 
or about $23 in 1984 dollars. By 1965, municipal incineration costs ranged 
from $8.00 to $11 per ton. or $26 to $36 in 1984 dollars. 5 These costs com
pare with a 1984 transportation and disposal cost at sanitary landfills of 
about $25 per ton of solid wastes. Collection costs increased from about 
$13.40 per ton in 1948, or about $59 in 1984 dollars, to about $22.70 per ton 
in 1958, or about $82 in 1984 dollars. These costs compare with a 1984 collec
tion cost of about $70 per ton, this reduced cost being attributable to more 
efficient collection procedures and equipment. 

A number of studies, investigations, and analyses of the disposal of solid 
wastes generated within Milwaukee County have been completed over the last 

4 Annua 1 Report: City of Milwaukee Bureau of Garbage Collection and Disposal, 
1958. 

5Black & Veatch Consulting Engineers, Report on Refuse Disposal for Milwaukee 
County, Wisconsin, 1965. 
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25 years. The following summarizes the findings and recommendations of a 
selected number of these studies: 

4 

1. Refuse and Garbage Disposal in Milwaukee County, Report of the Refuse and 
Garbage Disposal Committee of the Metropolitan Study Commission, 1959. 

The purpose of this report was to examine refuse disposal practices in 
the Milwaukee metropolitan area and the degree of community satisfaction 
with present systems and services, and to probe the practical possi
bilities of a metropolitanwide system of refuse disposal. The report 
provided a historical perspective of past solid waste collection and 
disposal methods both in the City of Milwaukee and in outlying suburbs. 
In addition, contemporary refuse disposal practices and problems were 
evaluated. The report concluded that incineration was the best disposal 
method available, with the use of a county incinerator the most cost
effective means of disposal. Subsequent to this report, consideration 
was given to county-operated incinerator units; however, the report 
recommendations were not implemented. 

2. Refuse Disposal in Milwaukee, Black & Veatch Consulting Engineers, 1959. 

The purpose of this report was to document the findings of a study of 
existing solid waste disposal operations and to consider all known 
methods of refuse disposal for the City of Milwaukee. The evaluations 
indicated that sizable cost savings could be realized by combining the 
services of the two bureaus responsible for refuse collection and dis
posal--the Bureau of Garbage Collection and the Bureau of Disposal and 
Street Sanitation--by collecting combined refuse on a once-per-week ser
vice schedule. To realize the potential savings, it was recommended that 
refuse be collected from portable containers only, eliminating the need 
for the collection crews to shovel out backyard ash boxes and carry 
refuse out of basements. 

The report concluded that incineration of combined refuse would require 
modification of the existing municipal incinerators. Since the older 
plants were relatively expensive to operate, the construction of one 
large central incinerator for the disposal of all refuse was found to be 
economical. The report concluded that the cost of incineration could be 
reduced to from $3.00 to $4.00 per ton in 1958 dollars, depending upon 
the capacity of the new plant, which in turn was dependent on how much 
commercial and industrial refuse would be brought to the plant for dis
posal. Preliminary estimates of the cost of sanitary landfills indicated 
that if a suitable site could be located within 30 miles of Milwaukee, 
the cost would be roughly comparable to the cost of incineration. The 
primary outcome of this study was a reevaluation of refuse disposal 
alternatives for Milwaukee County conducted by Black & Veatch in 1965. 

3. Northeastern Milwaukee County, Wisconsin Report on Refuse Disposal, 
Greeley and Hansen, Engineers, 1964. 

The purpose of this report was to evaluate the feasibility, sizes, and 
costs of joint refuse disposal facilities for the City of Glendale and 
the Villages of Bayside, Brown Deer, Fox Point, River Hills, Shorewood, 
and Whitefish Bay. The report evaluated refuse types and quantities, 
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collection and disposal practices, and alternative means for disposal of 
refuse generated in these contiguous communities, including incineration 
and landfilling. The report concluded that the most cost-effective means 
of solid waste disposal for the northeastern Milwaukee County communi
ties would be either construction of a centrally located transfer 
station in the City of Glendale with disposal at a new landfill site, 
or construction of an incinerator in the City of Glendale with disposal 
of incinerator residue at a landfill. The report recommendations were 
not implemented. 

4. Report on Refuse Disposal for Milwaukee County, Wisconsin, Black & 
Veatch Consulting Engineers, 1965. 

The purpose of this report was to outline a practical program for the 
operation of county refuse incinerators and associated disposal facili
ties in Milwaukee County. The study found that approximately 50 percent 
of incinerable domestic refuse was disposed of in municipal incinera
tors. The remainder, and most commercial and industrial refuse, was 
disposed of in sanitary landfills and in open and burning dumps in 
the County and adjacent counties. Reported municipal incineration costs 
in Milwaukee County, inclusive of all capital, operation, maintenance, 
and overhead costs, were in the range of $8.00 to $11 per ton in 
1965 dollars. 

The report recommended that a county refuse disposal program include 
three incinerator plants for incinerable domestic refuse, two incin
erator plants for tree refuse, and landfill sites for disposal of 
incinerator residue and nonincinerable domestic refuse. It was recom
mended that the initial incineration capacity be determined based upon 
firm negotiations with the municipalities that would use these facili
ties. The preliminary design and cost estimates were based on initial 
construction of one plant with three 300-ton-per-day incinerators 
installed at the central site and one plant with two 300-ton-per-day 
incinerators installed at each of two sites, one on the north side and 
one on the south s ide of the County. 

Detailed construction plans and specifications for the north side incin
erator facility were completed but were never sent out for bid pro
posals. An effort was made instead to develop a countywide rail haul 
system to transport municipal refuse to a landfill in a remote location 
outside Milwaukee County, as was proposed by the Chicago, Milwaukee, 
St. Paul & Pacific Railroad Company. The implementation of this alterna
tive was contingent upon the railroad company securing a landfill site. 
The site was not secured, and the railroad company asked to be released 
from the contract. Following that experience, the County sought to enter 
into a long-term contract for the disposal of solid waste with a New 
York firm. The firm proposed to bale the refuse and stack it in a dis
posal site which would be converted to a ski hill in the southwestern 
corner of Milwaukee County. This contract was subject to the City of 
Milwaukee partiCipating in the refuse disposal program. Participation 
was not secured and the contract was voided. 

Based in part upon the recommendations contained in this study, an 
Incinerator Study Committee was created by County Board Resolution on 
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March 6, 1974. The Committee submitted a report to the County Board 
recommending that a consulting engineering firm be retained to evaluate 
the economic feasibility of an energy recovery, refuse-fired, steam 
generating system at the County Institutions grounds. The firm of Velzy 
Associates was retained in 1976. The firm submitted its final report, 
entitled Incinerator-Boiler Study, Milwaukee County Institutions, to th~ 
Committee in 1982. The report concluded that installation of a ma~ 

burning, refuse-fired steam generator at the Milwaukee County Institu~ 
tions power plant could provide fuel for steam and power generation, as 
well as an alternative to refuse disposal at privately owned landfills. 

A U. S. Environmental Protection Agency-funded pilot project was under
taken at the existing County Institutions facility in 1982 to evaluate 
the potential to co-fire refuse-derived fuel produced by the Americology 
facility, along with coal, in one of the three coal-fired boilers. Clog
ging of the traveling-grate-spreader stoker and other problems devel
oped, however, which interfered with operation of the power plant, and 
the pilot project was discontinued. 

5. Report on Solid Waste Disposal for the Southern Milwaukee County Garbage 
and Refuse Study Committee, Hartmann-Strass, Inc., Consulting Engi
neers, 1967. 

The purpose of this report was to advise and inform the Southern Mil
waukee County Garbage and Refuse Study Committee of the present and 
future needs for solid waste disposal facilities. The report presented 
the anticipated requirements for solid waste disposal for the member 
communities, which included the Cities of Cudahy, Franklin, Greendale, 
Greenfield, Oak Creek, St. Francis, and South Milwaukee. The report 
recommended actions both on an individual community basis and on a jOint 
community basis for cost-effective solid waste disposal. Incineration 
was found to be the most economical, long-range solution for the dis
posal of solid waste in the subject communities. The report recommenda
tions were not fully implemented. 

6. Phase Three Report on Evaluation of Proposals Submitted in Response to 
Official Notice No. 141 for a Solid Waste Management and Disposal 
System for Milwaukee, Wisconsin, Deleuw, Cather & Company Consulting 
Engineers, May 1974. 

The purpose of this report was to evaluate the merit of seven proposals 
from private industry innovative methods for solid waste management 
and disposal in the City. The report recommended that the City proceed 
with negotiations for the design, construction, and management of a 
resource recovery system designed for recovery of recyclable materials 
and production of refuse-derived fuel to be used in utility or indus
trial boilers. 

As a result of this report, a report was prepared by the City of Mil
waukee, the Americology Division of the American Can Company, and the 
Wisconsin Electric Power Company describing the overall program schedule, 
operation, and environmental evaluations associated with start-up of the 
Americology Resource Recovery Project. 

I 
I 

I 



I 

I 

I 

RECENT SOLID WASTE MANAGEMENT EVENTS 

Americology 

The Americology Division of the American Can Company completed construction of 
a refuse-derived fuel (RDF) facility in Milwaukee in 1977. The $18 million 
plant was designed to process 100 percent of the City of Milwaukee's residen
tial waste, with the recovery of ferrous metals, aluminum, corrugated paper, 
newspaper, and glassy aggregate, and the production of a high-quality, refuse
derived fuel. This RDF was to be burned at the Wisconsin Electric Power Com
pany Oak Creek power station. The plant provided RDF to the Oak Creek power 
plant under a short-term agreement with the Wisconsin Electric Power Company. 
Since this was the chief source of revenue to pay for the operating expenses 
of the plant, purchase of this material was an integral part of the continued 
operation of the facility. After initiating the burning of RDF at the Oak 
Creek facility, which was designed to burn coal, the walls of the boilers 
became coated with heavy accumulations of slag, making operation and mainte
nance of the boilers very difficult. Numerous attempts were made to solve 
this problem. No solutions were found. Consequently, the contract between 
Americology and the Wisconsin Electric Power Company was not renewed. 

The unavailability of a reliable, long-term customer for the refuse-derived 
fuel generated at the plant, combined with a softening in energy prices and 
the adverse impact of inflation on operating costs, resulted in the closing of 
the Americology facility in 1982. The plant is not presently operated, but the 
grounds are used as a transfer station for refuse by the City of Milwaukee. 

Ongoing Solid Waste Management Efforts 

When it became apparent that the Americology project could not continue to 
operate under the constraints of an unreliable market for the RDF produced at 
the facility, the City of Milwaukee and the American Can Company in 1982 
retained the firm of Lazard Freres & Company to investigate potential redevel
opment strategies using the Americology RDF production plant. The findings of 
that investigation are documented in a report entitled, Preliminary Report 
Findings to the City of Milwaukee, Wisconsin, Relating to Potential Redevelop
ment Strategies Utilizing the Existing Americology RDF Production Facility, 
May 1982. The report recommended that the City appoint a qualified staff pro
fessional to direct and coordinate efforts for project redevelopment and that 
the City consider obtaining outside financial, legal, and technical assistance 
to aid in this effort. 

The City appointed a staff person to coordinate solid waste management efforts 
in 1983, and in 1984 retained the firm of Black & Veatch to conduct a study of 
the feasibility of waste-to-energy resource recovery alternatives. These 
alternatives include using RDF or other forms of municipal solid waste incin
eration to produce steam that would be used to dry sludge for use in the 
Milorganite production process by the Milwaukee ~letropolitan Sewerage 
District. In addition, other municipal solid waste combustion and energy 
generation alternatives were to be determined, and a study was to be conducted 
of the modifications and costs that would be required to rehabilitate the 
Americology plant. The results of this study were expected to be available by 
the end of 1985. 
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In 1981, a consortium of the City of Milwaukee, Milwaukee County, the Wiscon
sin Gas Company, Americo1ogy, Inc., and Rexnord, Inc., began an evaluation of 
the feasibility of converting RDF or other solid waste fuel products which may 
be produced at the Am~ricology plant to methane gas. The study would evaluate 
the potential use of methane as fuel for city or county vehicles. The study 
was initiated in 1982 and was envisioned to be carried out in several phases, 
with the first phase to be completed in 1984. 

In 1982, the City of West Allis contracted with a consulting firm to undertake 
a solid waste-energy recovery study for the City. The major focus of the study 
was an evaluation of the feasibility of using incineration to dispose of resi
dential solid wastes generated in the City, along with a major portion of the 
City's commercial and industrial wasteload, while generating energy which 
could be sold to industrial, commercial, and institutional users in the area. 
The study included an inventory of solid waste sources and quantities and dis
posal practices, a market analysis of potential energy users, the development 
of alternatives and conceptual designs for the construction of an incinerator, 
a feasibility analysis, and the development of implementation strategies. The 
study concluded that a strong, long-term economic incentive existed for using 
incineration and energy recovery in the City if certain key elements were met, 
including guaranteed waste supplies, long-term contracts for the purchase of 
energy produced at the facility, and the development of suitable financing 
arrangements to pay for construction and operation of the facility. 

The Briggs & Stratton Corporation is presently evaluating the feasibility of 
expanding its present incineration facilities to dispose of a larger volume of 
the solid wastes generated in its manufacturing processes, and to produce 
energy which can be used in its plant operations. Moreover, Future Parkland 
Development, Inc., has recently proposed that a 120-acre landfill site be 
developed in the northern one-half of U. S. Public Land Survey Section 36, 
Township 5 North, Range 20 East, City of Muskego. This site would be used 
exclusively for the disposal of foundry wastes produced by Briggs & Stratton 
and perhaps other companies which produce similar wastes. The proposal calls 
for initially using 13 acres of the site for waste disposal over the next 
15 years, with the potential to expand the site by an additional 16 acres. 
The City of Muskego and the Wisconsin Department of Natural Resources are 
presently evaluating the feasibility of the development of this landfill. 

EXISTING SOLID WASTE MANAGEMENT FACILITIES 

Solid wastes generated in Milwaukee County are presently disposed of primarily 
in four licensed sanitary landfills located in Milwaukee, Racine, Washington, 
and Waukesha Counties, and one additional landfill in Lake County, Illinois. 
The location of these facilities is shown on Map 1, and pertinent character
istics are presented in Table 1. In addition, there are 16 private and public 
special-use landfills which are used for the disposal of solid waste such as 
demolition debris, fly ash, foundry sand, and similar materials. Refuse from 
the City of Milwaukee is presently transported to one of three transfer sta
tions prior to transport to one of the four above-referenced landfills. In 
addition, five other transfer stations are operated in the County which serve 
the Cities of Cudahy, Glendale, Wauwatosa, and West Allis, and the Villages of 
Shorewood, West Milwaukee, and Whitefish Bay. Limited amounts of municipal 
solid waste are recycled. These efforts include the separation of white goods 
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Map 1 
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Table 1 

ACTIVE SOLID WASTE DISPOSAL SITES RECEIVING 
WASTES FROM MILWAUKEE COUNTY SOURCES: 1984 

Estimated Remaining 
Site Lifea Capacity 

OWne r/Ope ra tor Location (yea rs) (cubic yards) 

Waste Management T5N, R21E 5.5 4,250,000 
of Wisconsin, Inc. Section 31 
Met ro D i sposa I City of Frank lin 
Landfi II 

Land Reclamation, Ltd. T3N, R22E 12.0 to 33.0 4,000,000 
Section 23 
Town of Mt. Pleasant 

Waste Management T5N, R20E 1.5 671,000 
of Wisconsin, Inc. Section 18 
Muskego Landfi II City of Muskego 

Waste Management T9N, R20E 3.0 6,000,000 
of Wisconsin, Inc. Section 36 
Omega Hill s Landfi II Vi Ilage of 

Germantown 

Brown i ng- Fe rr is T46N, RI2E 25.0 10,700,000 
Industries Sect ion 7 

Town of Benton, 
La ke County, 
III ino is 

Contiguous 
Property 
Ava i lable 

for Expansion 

Yes 

Yes 

Yes 

Yes 

Yes 

aEstimated site I ife was based on the amount of material being disposed of, and on the size and 
remaining capacity of the faci I ity. 

Source: Wisconsin Department of Natural Resources and SEWRPC. 

and similar recyclable materials and the operation of recycling operations in 
several communities. Commercial, institutional, and industrial solid waste 
generators also recycle some wastes. There are 47 privately owned and operated 
incinerators in Milwaukee County. These are mainly facilities operated by 
hospitals and industries for the disposal of special solid waste components 
produced onsite. Presently, there are no municipa1- or county-owned and 
-operated incinerators in Milwaukee County. 

LEGAL FRAMEWORK FOR, AND CONCEPTS 
INVOLVED IN, SOLID WASTE MANAGEMENT 

Chapter NR 185 of the Wisconsin Administrative Code governs the development 
of comprehensive county solid waste management plans and establishes cri
teria for such plans. Below are the definitions of three basic terms used in 
Chapter NR 185: 
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• "Solid waste" means any garbage; refuse; sludge from a waste treatment 
plant, water supply treatment plant, or air pollution control facility; 
and other discarded or salvageable material, including solid, liquid, 
semi-solid, or contained gaseous material resulting from industrial, 
commercial, ml.nl.ng, and agricultural operations, and from community 
activities. Solid waste, as described herein, does not include solid 
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or dissolved material collected from municipal sewage, or solid or dis
solved materials in irrigation return flows or industrial discharges, 
which are point sources subject to permits under Chapter 147 of the 
Wisconsin Statutes, nor does it include source, special nuclear, or 
by-product material as defined under Section 140.52 of the Wisconsin 
Statutes. 

"Solid waste management" means the systematic administration of activi
ties which provide for source reduction, source separation, storage, 
collection, transfer, transportation, processing, treatment, resource 
recovery, and disposal of solid waste. 

"Solid waste management functions" means source reduction, source sepa
ration, storage, collection, transportation, transfer, processing, 
treatment, resource recovery, and disposal of solid waste. 

Concepts I nvolved in Solid Waste Management 

Solid waste management includes all potential management steps, from genera
tion to ultimate disposal. The solid waste management functions presently 
performed in Milwaukee County consist of storage at the point of generation; 
recycling principally by industrial generators, but also on a limited basis by 
some municipalities and community organizations; collection, transfer, and 
transportation; and disposal at conventional landfills located primarily 
within and adjacent to the County_ Because of changing economic conditions and 
the relative value of materials commonly found in solid wastes, and owing to 
the increasing costs of disposal of such wastes and limited landfill capaci
ties, processing to recover certain elements of the waste stream and reduce 
the bulk and overall volume of the solid waste materials may be expected to 
become more viable. Additional management steps which can be considered are 
source reduction, source separation, storage, processing and treatment, and 
resource recovery. 

Sou rce Reduction: Source reduction is the reduction of the consumption of 
materials in order to reduce the generation of solid wastes. One way in which 
source reduction can be achieved is through the enactment of special legisla
tion designed to restrict the production of nonreturnable containers for soft 
drinks and beer. Source reduction for commercial or industrial operations may 
include the modification of an operation or process to control the amount of 
waste more effectively. 

Source Separation: Source separation is a pre-collection form of resource 
recovery which may include the removal of certain materials such as newspaper, 
glass, waste oil, and metal beverage containers. The success of a source sepa
ration program is heavily dependent on public participation. For commercial 
and industrial users, source separation may be employed to remove certain 
materials that are not suited for the general waste stream, such as bulky 
materials or toxic and hazardous wastes that require special handling and dis
posal. Source separation may also be considered a form of source reduction if 
the material can be separated and removed from the waste stream for reuse. 

Storage, Collection, and Transportation: Storage of solid waste occurs prior 
to collection, but can also be practiced following collection at a transfer 
station prior to transport to the disposal site. The collection operation can 
be divided into two operations--collection and transportation. The collection 
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operation consists of removing solid waste from the storage point at the place 
of generation. This operation begins when the collection vehicle leaves the 
garage, and includes all time spent on the route. The transportation operation 
starts when the collection vehicle departs for the disposal site from the 
point where the last container of solid waste is loaded, and includes the time 
spent at the disposal site. It also includes the time it takes after leaving 
the site to return to the first container on the next collection route. There
fore, the transportation operation includes the total round-trip travel time 
from the collection route to the disposal site. 

Transfer: A transfer station is a facility where solid waste is received 
from relatively small collection vehicles, and stored and/or placed into 
larger long-haul vehicles before being transported to the disposal site. 

r 

Processing and Treatment: Processing is a physical operation that is designed 
to reduce the amount of material, to improve its handling characteristics, 
or to improve its usefulness. Processing methods include classification of 
wastes, separation, baling, and shredding. Incineration is also sometimes 
classified as a processing operation. Treatment functions are generally con
sidered to be biological or chemical processes, including such unit processes 
as composting and bioconversion. 

Resource Recovery: Resource recovery can include low-technology recovery such 
as source separation, or post-collection recovery, which may consist of the 
recovery of newspapers, metals, or other materials prior to land disposal. 
Post-collection resource recovery most commonly refers to high-technology 
processes that are designed to extract marketable materials and combustible 
materials from the waste stream. One common by-product of a solid waste 
processing operation is refuse-derived fuel. Refuse-derived fuel is the com
bustible fraction of solid waste and is commonly co-fired with coal in con
ventional or modified boiler systems. Other by-products include ferrous and 
nonferrous metals and glass. A less intensive post-collection resource recovery 
system is simply solid waste incineration with heat recovery. This system 
places less emphasis on materials recovery; however, this system does signifi
cantly reduce the volume of solid waste to be disposed of in landfills, with 
significant heat recovery from combustible materials. 

Disposal: Even under the most intense recovery process, there are still sig
nificant amounts of residual materials that must be disposed of in a solid 
waste landfill. Under a high technology resource recovery system, it may be 
possible to extract up to 70 percent by weight of resource materials for heat 
recovery or materials recycling. The remaining solid waste material is typi
cally well-suited for land disposal. Landfills, therefore, are an essential 
part of all solid waste disposal systems. When used in conjunction with the 
most economically feasible resource recovery program, the opti~um use of suit
able landfill sites can be achieved. 

Solid Waste Management Planning Steps 

The solid waste management planning process applied in the Milwaukee County 
study consisted of the following seven steps: development of a public par
ticipation program; formulation of objectives and standards; inventory and 
analyses of pertinent basic data; preparation of forecasts of solid waste 
management needs and available resources; development of alternative solid 
waste management plans; selection of the best management plans from among the 
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alternatives; and preparation of plan implementation strategies. The format of 
the report, as set forth in the Table of Contents, is organized to conform 
with the order of presentation required in Chapter NR 185 of the Wisconsin 
Administrative Code. 

PURPOSE AND SCOPE 

The comprehensive solid waste management plan for Milwaukee County is intended 
to provide an assessment of countywide solid waste management needs, and to 
provide a general strategy for meeting those needs while providing for the 
protection of public health and the environment from the potential adverse 
effects of improper solid waste disposal. The plan is intended to identify the 
existing solid waste management facilities and practices within the County; to 
evaluate the capability of the existing facilities and practices to meet the 
existing and probable future disposal needs; to evaluate alternative means for 
meeting those needs; and to recommend the most cost-effective means for adop
tion and subsequent implementation. The plan is also intended to identify the 
existing and potential roles of the various units and agencies of government 
operating within the County in the development of the most cost-effective and 
environmentally sound solid waste management system. 

The planning area is defined by the boundaries of Milwaukee County. The study, 
however, recognizes and considers the existing and potential transfer of solid 
wastes into and out of the County. 

The solid wastes generated in Milwaukee County can be classified by source as 
residential, commercial, institutional, and industrial. The planning effort 
requires determination of the relative contribution from each of these sources 
to assess the overall amounts and characteristics of the solid wastes to be 
processed and disposed of. Toxic and hazardous wastes were liddressed in the 
study only to the extent necessary to ascertain the extent of the toxic and 
hazardous waste disposal problem based upon available information, but the 
management of these wastes will not be specifically planned for. In addition, 
this study will discuss the management requirements of septic tank wastes and 
holding tank wastes from onsite sewage disposal systems. However, the main 
focus of the report will not be directed toward these wastes. 

The plan includes an inventory of existing solid waste generation rates, and 
of existing management facilities and operations. The inventory was conducted 
by mailing survey forms to all local units of government in the County, as 
well as to selected industrial, commercial, and institutional generators of 
solid waste. A telephone contact was made, where appropriate, to verify data 
and ensure a maximum return rate of survey information. Additional information 
was obtained by individual communication with the Wisconsin Department of 
Natural Resources, local units of government, commercial and industrial estab
lishments, and private landfill operators and solid waste collection services. 
Special needs which were identified include the need to consider the effects 
of seasonal generation on the solid waste management requirements and the 
impact of present and potential future solid waste loads from outside 
the County. 

Implementation of a long-term, comprehensive, solid waste management plan for 
Milwaukee County will require substantial public and private efforts and 
expenditures, as well as a commitment to the plan over a long period of time. 
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A planning period covering up to the year 2010 has been chosen for the alter
natives presented, recognizing that the service life or operational utility of 
certain elements of the management program may be considerably more or less 
than the planning period. A planning period of about 25 years is considered 
to be necessary so that local, county, and private concerns can effectively 
organize existing operations to meet future solid waste disposal needs. The 
study is further intended to provide an appropriate technical basis for imple
menting a technically sound, cost-effective, and environmentally responsible 
system for solid waste management. 

In view of the 1980 census data, the land use, economic, and population inven
tories and analyses will be based upon an approach termed "alternative 
futures." This approach attempts to deal with the uncertainty that currently 
exists about future conditions influencing public utility systems. Under this 
approach, the design, test, and evaluation of alternative systems is based 
upon a number of alternatives, which together define a wide range of possible 
future conditions and which identify those facilities which will perform well 
under this range. 

SOLID WASTE MANAGEMENT OBJECTIVES 

Planning is defined as a rational process for formulating and meeting objec
tives. The formulation of objectives is, therefore, an essential task which 
must be undertaken before plans can be prepared. To be useful in a comprehen
sive planning process, objectives must not only be logically sound, but must 
be related in a demonstrable and measurable way to alternative development 
proposals. Upon selection of sound development objectives and subsequent 
development of appropriate alternative plans, a plan can be selected which 
best meets the agreed-upon objectives. The development of objectives for the 
countywide solid waste disposal plan was based upon the knowledge and experi
ence of the members of the technical advisory committee directing the study, 
the membership of which is set forth on the inside front cover of this report. 

The following objectives have been selected to provide the basic framework 
within which alternative solid waste management plans can be formulated: 
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1. The development of a solid waste management system which will effec
tively protect the public health and welfare and quality of life within 
Hilwaukee County. 

2. The development of a solid waste management system which will effec
tively protect the quality of the groundwater and surface water 
resources and minimize the possibility of pollution and depletion. 

3. The development of a solid waste management system which will be prop
erly related to the natural resources and which will enhance the overall 
quality of the environment. 

4. The development of a solid waste management system which will effec
tively serve existing and future land uses and promote implementation of 
sound land use planning concepts and zoning practices. 

5. The development of a solid waste management system which will accommo
date existing and future residential, commercial, institutional, and 
industrial development. 
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6. The development of a solid waste management system which will maXlmlze 
the recovery and utilization of both material and energy resources con
tained in the solid waste stream. 

7. The development of a solid waste management system which will be com
patible with the waste management plans of adjoining counties and which 
will be adaptable to development of a regional solid waste manage
ment plan. 

8. The development of a solid waste management system which will meet per
tinent local, state, and federal regulations. 

9. The development of a solid waste management system which will effi
ciently and effectively meet all of the other stated objectives at the 
lowest cost possible. 

10. The development of a solid waste management system which will be flex
ible and readily adaptable to changing needs. 

11. The development of a solid waste management plan which is compatible 
with major private resource recovery plans. 

These objectives, while calling for the identification of the most cost-effec
tive solid waste management system, do not address the issue of how the costs 
for this system should be allocated to the various users of the system. The 
objectives also do not address the issue of accessibility to the recommended 
facilities. Since the recommended plan may involve the use of privately owned 
and operated facilities, it will be difficult to fully consider these concerns 
in the plan development. However, it is recognized that these issues are 
important, and they will be considered further in Chapter VIII. Nevertheless, 
definitive recommendations regarding facility cost and use accessibility are 
not within the scope of this study, and will have to be addressed by other 
parties, including the full Countywide Solid Waste Management Task Force. 
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Chapter II 

INVENTORY AND ANALYSIS 

INTRODUCTION 

The man-made and natural features which together form the environment of Mil
waukee County are important considerations in solid waste management planning. 
The principal features of the County which are relevant to solid waste manage
ment planning are the population and employment levels, the land use patterns, 
the topography, the public utility and transportation systems, the geology and 
soils, the surface- and groundwater resources, the climate, and the location 
and extent of environmentally significant areas. An understanding of these 
features, in addition to a knowledge of the existing solid waste sources, the 
quantity and character of the solid wastes generated, the existing solid waste 
management systems, and related legal constraints, is essential to sound solid 
waste management planning. 

This chapter describes the man-made and natural features of Milwaukee County 
pertinent to solid waste management planning. The first section describes the 
County and its internal governmental boundaries. The second section describes 
the demographic and economic base of the County in terms of historic trends as 
well as existing conditions, providing pertinent data on the population size, 
distribution, and composition, and on employment levels and distribution. The 
third section describes the existing pattern of land use in the County. The 
fourth section describes the public utility and transportation systems of the 
County. The fifth section describes the spatial distribution and character
istics, and the extent of those elements of the natural resource base which 
must be considered in the preparation and implementation of a solid waste man
agement plan for the County. The sixth section describes the existing solid 
waste sources and the quantity and character of the solid wastes, and the 
seventh section describes the solid waste management systems operating within 
the County and the legal regulations governing the location and operation of 
these systems and their component parts. 

GEOGRAPHIC SETTING AND POLITICAL BOUNDARIES 

The geographic area considered in the Milwaukee County solid waste management 
study was defined as all of Milwaukee County. The study area thus encompasses 
242.5 square miles, as shown on Map 2. 

The principal sources of the basic data required for the study were the South
eastern Wisconsin Regional Planning Commission; the Milwaukee County Depart
ment of Public Works, Division of Engineering, Environment and Energy Services; 
the public works departments of the municipalities in Milwaukee County; and 
selected industrial, commercial, and institutional generators of solid waste. 
Other sources of basic data included the Wisconsin Department of Natural 
Resources, the Wisconsin Department of Transportation, and the University 
of Wisconsin-Extension. 
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Map 2 

MILWAUKEE COUNTY SOLID WASTE MANAGEMENT PLANNING AREA 



Milwaukee County is the most heavily urbanized county in the State; however, 
there remains ample opportunity for continued growth and development. The 
County is the heart of the highly urbanized seven-county Southeastern Wiscon
sin Region and is bounded by Racine County and the Racine urbanized area on 
the south, the rapidly urbanized Waukesha County on the west, and rapidly 
urbanizing Ozaukee County on the north. Still largely rural, Washington and 
Walworth Counties lie to the northwest and southwest, respectively, while 
Kenosha County and the Kenosha urbanized area lie to the south beyond Racine 
County but within ready commuting distance. The large Chicago urbanized area 
lies about 85 miles to the south. 

A total of 19 general-purpose local units of government and one special
purpose unit of government exist within Milwaukee County. The 19 general
purpose local units of government include 10 cities and nine villages. The 
special-purpose local unit of government is the Milwaukee Metropolitan Sewer
age District. Presently, these 19 general-purpose units of government are 
primarily responsible for the public solid waste management functions in 
the County. 

Superimposed upon these local units and agencies of government are the state 
and federal governments. Certain agencies of these governments also have 
important responsibilities for solid waste management and these are described 
in a later section of this chapter. These include the Wisconsin Department of 
Natural Resources and the U. S. Environmental Protection Agency. 

DEMOGRAPHIC AND ECONOMIC BASE 

Since the ultimate purpose of any solid waste management planning effort is 
the development of an environmentally sound solid waste management system to 
serve the residents of the planning area, an understanding of the size, char
acteristics, and spatial distribution of the resident population is basic to 
that planning effort. Resident population levels and associated commercial and 
industrial activity bear a direct relationship to the demand for solid waste 
collection, transportation, handling, and disposal services. The size and 
characteristics of the resident population of an area are greatly influenced 
by growth and change in economic activity. Population and economic activity 
must, therefore, be considered together. 

From 1900 to 1930, the resident population of the County increased at a 
greater rate than did that of the Southeastern Wisconsin Region as a whole, or 
of the State of Wisconsin as a whole (see Figure 1 and Table 2). From 1930 to 
1960, the resident population of Milwaukee County increased at a lesser rate 
than did that of the Region as a whole, but at a greater rate than did that of 
the State as a whole. From 1960 to 1980, the resident population of the County 
actually declined, while the population of the Region and the State continued 
to increase moderately. 

The distributions of resident population within the County by civil division 
for 1970 and 1980 are shown in Table 3. The largest increases in resident 
population between 1970 and 1980 occurred in the Cities of Franklin, Green
field, and Oak Creek, with increases of 38 percent, 28 percent, and 22 per
cent, respectively. The largest decreases in resident population between 1970 
and 1980 occurred in the Villages of West Milwaukee and Whitefish Bay and in 
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the Cities of Wauwatosa, Cudahy, and 
Milwaukee, with decreases of 20 per
cent, 14 percent, 13 percent, 12 per
cent, and 11 percent, respectively. 

This decline in the resident popula
tion of the County, and in the propor
tion which that population comprises 
of the regional population, is indica
tive of recent significant geographic 
population shifts. The dispersion of 
the urban population into the outlying 
counties of the Region has been an 
important factor in the decline of the 
resident population of the County. 

In 1980, a total of 547,900 jobs were 
available in the County, as shown in 
Table 4. This was about 40,856, or 8 
percent, more jobs than were available 
in the County in 1970. This percentage 
increase in jobs compares with the 8.5 
percent decrease in population over 
the same time span. Economic activity 
within the County consists of a com
plex combination of various employment 
categories, as shown in Table 4. As of 
1980, those industries employing the 
largest percentage of county workers 
included manufacturing, employing 28 
percent of the total work force in the 
County; services, with about 23 per
cent; retail trade, with about 15 per
cent; and government, with about 10 
percent of the total county work 

Figure 1 

POPULATION LEVELS IN 
MILWAUKEE COUNTY, 

SOUTHEASTERN WISCONSIN, AND 
THE STATE OF WISCONSIN: 1900-1980 
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Table 2 
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Year 

1900 
1930 
1960 
1970 
1980 

RESIDENT POPULATION TRENDS IN MILWAUKEE 
COUNTY, SOUTHEASTERN WISCONSIN, AND 

THE STATE OF WISCONSIN: 1900-1980 

County Population 
Popu I at ion as a Percent of 

Milwaukee Southeastern Southea ste rn 
County Wisconsin Wisconsin Wisconsin Wisconsin 

330,017 501,808 2,069,042 65.8 15.9 
725,263 1,006,118 2,939,006 72.1 24.7 

1,036,047 1,573,620 3,952,771 65.8 26.2 
1,054,249 1,756,086 4,417,933 60.0 23.9 

964,988 1,764,919 4,705,335 54.7 20.5 

Source: U. S. Bureau of the Census, Wisconsin Department of Administration, 
and SEWRPC. 
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Table 3 

POPULATION IN THE MI LWAUKEE COUNTY 
SOLID WASTE MANAGEMENT STUDY AREA 

BY CIVIL DIVISION: 1~70 AND 1980 

Population 1970-1980 
Civi I Division 1970 1980 Number 

Cities 
Cudahy ....•........ 22,078 19,547 -2,531 frank lin ........•.. 12,247 16,871 4,624 Glendale ..•......•. 13,426 13,882 456 Greenfield ......... 24,424 31,353 6,929 Mi Iwaukee a ........• 717,372 636,295 -81,077 Oak Creek .......... 13,928 16,932 3,004 St. franc i s .....••• 10,489 10,095 -394 South Mi Iwaukee •••. 23,297 21,069 -2,228 Wauwatosa ........•. 58,676 51,308 -7,368 West All is ...••.•.. 71,649 63,982 -7,667 

Villages 
Bays ide b ...•...••.• 4,338 4,612 274 Brown Deer ...•....• 12,582 12,921 339 fox Po i nt .•.•.....• 7,939 7,649 -290 Greendale ...•..••.. 15,089 16,928 1,839 Ha les Corners ••••.• 7,771 7,110 -661 Rive r H i I Is ....•.•• 1,561 1,642 81 Shorewood ........•• 15,576 14,327 -1,249 West Milwaukee ..... 4,405 3,535 -870 Whitefish Bay .••.•. 17,402 14,930 -2,472 

Mi Iwaukee County 1,054,249 964,988 -89,261 

Change 

Percent 

-11.5 
37.8 
3.4 

28.4 
-11. 3 
21.6 
-3.8 
-9.6 

-12.6 
-10.7 

6.3 
2.7 

-3.7 
12.2 
-8.5 
5.2 

-8.0 
-19.8 
-14.2 

-8.5 

aMi Iwaukee County portion only--total population of the City of Milwaukee in 1980 was 636,297, of which two resided in Washington County. 
b Mi Iwaukee County portion only--total population of the Village of Bayside in 1980 was 4,724, of which 112 resided in Ozaukee County. 
Source: U. S. Bureau of the Census and SEWRPC. 

force. The proportion of workers in most of these categories is about the same as for the Region and the State, with the exception of agriculture, which constitutes about 7 percent less of the total jobs in the County than in the State; and services, which constitutes about 6 percent more of the total jobs in the County than in the State. 

Per capita income in the County increased from $3,490 in 1970 to $7,952 in 1980, an increase of 128 percent, as measured in real dollars. This 1980 per capita income for Milwaukee County compares with 1980 per capita incomes of $8,154 and $7,243 for the Southeastern Wisconsin Region and State of Wisconsin, respectively. It should be noted that this increased average per capita income reflects not only an increase in the earnings of the heads of each household, but also the tendency for additional household members to work to supplement the family income. The 128 percent increase in per capita income in the County may be compared to about a 121 percent increase in the cost of living over this same time span as measured by the consumer price index prepared by the U. S. Bureau of Labor Statistics. 
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Table 4 

INDUSTRY EMPLOYMENT BY PLACE OF WORK IN MILWAUKEE COUNTY, 
SOUTHEASTERN WISCONSIN, AND WISCONSIN: 1970 AND 1980 

1970 Employment by Place of Work 

Southeastern 
Major Mi Iwaukee County Wisconsin Region Wisconsin 

Employment 
Category Number Percent Number Percent Number Percent 

Agriculture .•••••.••.. 784 0.2 11,939 1.6 150,844 8.2 
Construction .•••••.••• 15,864 3.1 27,172 3.6 65,480 3.6 
Manufacturing ..••••••• 166,307 32.8 252,318 33.5 504,184 27.5 
Transportation, 

Communications, 
and Uti I ities •.•••••• 28,734 5.7 36,739 4.9 81,227 4.4 

Wholesale Trade .•••••• 28,110 5.5 35,226 4.7 67,180 3.7 
Reta i I Trade •.•••••.•• 79,519 15.7 115,741 15.4 270,748 14.7 
Finance, Insurance, 
and Real Estate ••.••• 27,810 5.5 32,759 4.3 61,636 3.4 

Services ••••.••••••••• 84,733 16.7 119,547 15.9 256,248 13.9 
Government •••••••••••• 54,029 10.7 83,329 11.0 250,688 13.6 
Nonfa rm Proprietors ••• 20,532 4.0 37,193 4.9 123,324 6.7 
Miscellaneous ••••••••• 666 0.1 1,740 0.2 6,087 0.3 

Total Jobs 507,088 100.0 753,743 100.0 1,837,696 100.0 

1980 Employment by Place of Work 

Southeastern 
Major Mi Iwaukee County Wisconsin Region Wisconsin 

Employment 
Category Number Percent Number Percent Number Percent 

Agriculture ..••.••..•• 794 0.2 12,818 1.5 156,648 7.0 
Construction •.•••••.•• 12,373 2.3 25,816 2.9 70,062 3.1 
Manufacturing .•••••••• 154,191 28.1 261,754 29.6 560,200 24.8 
Transportation, 

Communications, 
and Uti I ities .••••••• 28,243 5.2 39,610 4.5 92,625 4.1 

Wholesale Trade .•••••• 29,374 5.4 43,454 4.9 95,946 4.3 
Reta i I Trade .• , .••.••• 81,092 14.8 131,866 14.9 341,240 15.1 
Finance, Insurance, 
and Real Estate ••.•.• 36,259 6.6 46,403 5.3 96,578 4.3 

Services •.•.•••••••••. 125,695 22.9 177,971 20.1 384,043 17.0 
Government •.••..•••••• 57,103 10.4 95,736 10.8 297,972 13.2 
Nonfa rm Proprietors ..• 22,093 4.0 46,191 5.2 150,995 6.7 
Miscellaneous .•••.••.• 736 0.1 2,526 0.3 9,984 0.4 

Tota I Jobs 547,944 100.0 884,145 100.0 2,256,293 100.0 

Source: SEWRPC. 

LAND USE AND ZONI NG 

The type, intensity, and spatial distribution of the various land uses com
prising the urban portion are important determinants of the solid waste man
agement needs of an area. The amounts of land devoted to each of the various 
land uses in Milwaukee County in 1975 and 1980 are set forth in Table 5. Map 3 
shows the land use pattern of Milwaukee County in 1980, including the princi
pal residential, commercial, industrial, transportation, governmental, insti
tutiona1, and recreational land use concentrations and the remaining rural 
land uses in the County. In 1980, urban land uses comprised about 164 square 
miles in the County, or about 68 percent of the total area of the County. This 
was an increase of four square miles, or 2.4 percent, from 1975 to 1980. 
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Table 5 

LAND USE IN MILWAUKEE COUNTY: 1975 AND 1980 

1975 

Percent of 
Land Use Category Acres Subtotal 

Urban 
ResidentiaI 8 ...•.•.••• 45,927 44.9 
Commercial •..•..•..•.• 3,118 3.0 
Industrial b •..•••....• 4,849 4.7 
Transportationc ..••..• 34,538 33.7 
Governmental 

and InstituJional ...• 7,030 6.9 
Recreat iona I ••••••..• 6,937 6.8 

U rba n Subtota I 102,399 100.0 

Rura I 
Agricultural ...•.••••• 25,695 48.7 
Surface Water ..•..•••• 1,323 2.5 
Wetlands ..•••..••...•• 4,143 7.8 
Woodlands ..•........•. 4,951 9.4 
Other Open Landse ...•• 16,682 31.6 

Rura I Subtotal 52,794 100.0 

Total 155,193 --
alncludes residential areas under development. 

blncludes wholesaling and storage. 

1980 

Percent of Percent of 
County Acres Subtotal 

29.6 47,196 44.9 
2.0 3,237 3.1 
3.1 5,046 4.8 

22.3 35,681 33.9 

4.5 7,097 6.7 
4.5 6,968 6.6 

66.0 105,225 100.0 

16.5 23,051 46.1 
0.9 1,327 2.7 
2.7 4,129 8.3 
3.2 4,856 9.7 

10.7 16,605 33.2 

34.0 49,968 100.0 

100.0 155,193 --

Percent of 
County 

30.4 
2.1 
3.2 

23.0 

4.6 
4.5 

67.8 

14.9 
0.9 
2.6 
3.1 

10.7 

32.2 

100.0 

clncludes off-street parking, airports, terminals, communication faci I ities, and uti I ities. 

dConsists of intensively used outdoor recreation lands. 

elncludes extractive uses, landfills, and unused lands. 

Source: SEWRPC. 

Residential land use was the predominant urban land use in 1980, constituting 
about 74 square miles, or 45 percent of the urban land uses and about 30 per
cent of all land uses in the County. Transportation land use was the next most 
predominant urban land use, constituting about 56 square miles, or 34 percent 
of the urban land use and about 23 percent of all land use in the County. The 
remaining urban land uses--commercial, industrial, governmental and institu
tional, and recreational--made up about 34 square miles, or 21 percent of the 
urban land uses and about 15 percent of the total land uses in the County. 
Rural land use still occupied about 78 square miles, or about 32 percent of 
the total area of the County, in 1980. The predominant rural land use was 
agricultural, encompassing about 36 square miles, or about 46 percent of the 
rural land use and about 15 percent of all the land uses in the County. The 
remaining rural land uses--surface waters, wetlands, woodlands, and other open 
land--made up about 42 square miles, or 54 percent of the rural land uses and 
about 17 percent of all the land uses in the County. 

Municipalities within Milwaukee County generally follow sound land use zoning 
practices to direct urban growth into those areas most suitable for such 
growth, while protecting the most significant environmental features present. 
There is no county zoning in Milwaukee County, as all of the County lies within 
incorporated areas. A review of the zoning ordinances of the 19 communities in 
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Map 3 

EX ISTING 1980 LAND USE IN MILWAUKEE COUNTY 
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Source : SEWRPC. 
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the County indicated that most do not presently have zoning districts which 
permit solid waste management facilities such as sanitary landfills or incin
erators. However, five communities--the Cities of Franklin, Glendale, and West 
Allis and the Villages of Brown Deer and Hales Corners--have zoning districts 
which do permit solid waste disposal, processing, or incineration facilities. 
Examples include the M-2 General Industrial District of the City of Franklin, 
which permits as a conditional use sanitary landfills; and the M-1 Commercial 
and Light Manufacturing District of the City of Glendale, the MC Manufacturing 
District of the City of West Allis, the Manufacturing District of the Village 
of Brown Deer, and the M-1 Commercial and Light Manufacturing District of the 
Village of Hales Corners, all of which permit solid waste processing or incin
eration facilities. 

The rapid conversion of farmland to urban use has become a matter of increasing 
public concern, and, in the adopted regional land use plan, it was recommended 
that the remaining prime farmlands of the Region be preserved in agricultural 
use. Since the preparation of the regional plan, the State Legis lature has 
adopted Chapter 29, Laws of 1977, commonly called the "Farmland Preservation 
Act." The Act is designed to encourage individuals and local units of govern
ment to take action toward the preservation of farmland. Under the Act, owners 
of farmland zoned for exclusive agricultural use become eligible for tax 
relief in the form of a state income tax credit. The legislation has resulted 
in a broad interest in farmland preservation and, since the preparation of the 
regional land use plan, farmland preservation plans have been prepared by all 
but one of the seven counties comprising the Region--the exception being Mil
waukee County. These plans provide a detailed delineation of prime agricul
tural lands proposed to be preserved in agricultural use. While large areas 
of the other six counties have been identified as prime agricultural lands, as 
might be expected, within Milwaukee County only a small area in the southern 
portion of the City of Franklin totaling about 1,355 acres, or about 1 percent 
of the County, has been identified as prime agricultural land. This identifi
cation was done by the Commission for the City of Franklin. That City has pro
posed to act to protect the remaining prime agricultural lands in the City 
through the use of the City A-2 Prime Agricultural District. 

Chapter NR 117 of the Wisconsin Adrrinistrative Code requires the zoning of 
shore land-wet lands within incorporated areas following receipt of final wet
land maps by the respective communities from the Wisconsin Department of 
Natural Resources. Such zoning has not as yet been exercised in any of the 
municipalities within the County, but will have to be in the near future. The 
establishment of zoning in the applicable wetland areas will preclude the 
location of solid waste management facilities in those areas. 

PUBLIC UTILITY AND TRANSPORTATION SYSTEMS 

Public Utility Base 

Urban development is highly dependent upon public utility systems which serve 
land uses with power, light, communications, heat, water, and sewerage. Of 
particular importance to solid waste management planning is the consideration 
of sanitary sewerage, because treatment facilities generate solid waste in the 
form of sludge, and because solid waste landfill siting requires consideration 
of leachate treatment and disposal which may involve conveyance to a municipal 
sewage treatment plant. The location and source of water supply systems is 
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Table 6 

PUBLIC WATER SUPPLY UTILITIES IN MILWAUKEE COUNTY: 1984 

Number on 
Map 5 Pub 1 ic Water Uti 1 ity Location 

1 Cudahy Water Depa rtment a ....................... City of Cudahy 
2 Frankl in Water Ut iii tyb ........•......•..•.... City of Frankl in 
3 Glendale Water Uti I itya ....................... City of Glendale 
4 North Shore Water Uti 1 itya,c ...•......•.•....• City of Glendale 
5 Milwaukee Water Worksa,d ..............•......• City of Mi Iwaukee 
6 City of Oak Creek Water and Sewer Uti litya,e •• City of Oak Creek 
7 South Mi Iwaukee Water Ut iii ty a ...•....•.•..•.• City of South Mi Iwaukee 
8 Wauwatosa Water Works a .........•.....••..•...• City of 
9 West All is Water IJtilitya ..................... City of 

10 Brown Deer Municipal Water Uti Ii tya ....•......• Vi Ilage 
11 Water Ut i I ity of the Vi Ilage of Fox Po i nt a Vi Ilage 
12 Vi Ilage of Greendale Water and Sewer Ut iii ty a . Vi Ilage 
13 Shorewood Municipal Water Ut iii ty a ............ Vi Ilage 
14 Vi Ilage of Whitefish Bay Water Ut iii ty a ••..... Vi Ilage 

a This uti I ity uti I izes Lake Michigan as the sole source of water supply. 

b This util ity util izes groundwater as the sole source of water supply. 

Wauwatosa 
West All is 
of Brown Deer 
of Fox Po int 
of Greendale 
of Shorewood 
of Whitefish Bay 

c The North Shore Water Util ity provides no retail water service and exists only to sel I 
water on a wholesale basis to the City of Glendale and Vii lages of Fox Point and 
Whitefish Bay. 

dThe Milwaukee Water Works provides retail water service to the Cities of Greenfield and 
St. Francis and the Vi I lage of West Mi Iwaukee, and to a portion of the City of Frankl in 
and a portion of the Vi I lage of Hales Corners, and provides wholesale water service to the 
Cities of Wauwatosa and West AI I is and the Vi Ilages of Brown Deer, Greendale, and Shorewood. 

eThe City of Oak Creek Water and Sewer Util ity provides retail service to.a portion of the 
City of Frankl in. 

Source: Wisconsin Publ ic Service Commission, Wisconsin Department of Natural Resources, 
and SEWRPC. 

also a consideration in evaluating landfill sites in the County because of the 
potential for landfills to pollute the groundwater, thus precluding the use of 
that source for a good supply. 

Sanitary sewage within the County is conveyed and treated by the Milwaukee 
Metropolitan Sewerage District (MMSD) , which serves the entire area of Mil
waukee County except South Milwaukee. The MMSD operates the Jones Island 
sewage treatment plant and the South Shore sewage treatment plant. South Mil
waukee is served by a municipal sewage treatment facility owned and operated 
by the City. The existing public sanitary sewerage service areas, together 
with the location of the existing sewage treatment facilities within the 
County, are shown on Map 4. 

Most of the water supply service within the County is provided by public water 
utilities. As shown in Table 6, in 1984 there were a total of 14 publicly 
owned water utilities in operation within the County, 13 of which used Lake 
Michigan as the sole source of water. The City of Franklin industrial park 
used groundwater as a source of water. The locations of these water utilities 
are shown on Map 5. In addition to the publicly owned water utilities, there 
were 36 known private water utilities in operation within the County, as shown 
on Map 5 and listed in Table 7. Many of these small, privately owned water 
systems serve isolated enclaves of residential development. All water supplied 
by the privately owned water utilities is drawn from one of the two distinct 
groundwater aquifers underlying the County. 
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Map 4 

EXISTING PUBLIC SANITARY SEWER SERVICE 
AREAS IN MILWAUKEE COUNTY: 1984 

Source: SEWRP<..: , 
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Source: SEWRPC. 
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Map 5 

PUBLIC AND PRIVATE WATER UTILITIES 
IN MILWAUKEE COUNTY: 1984 
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Table 7 

PRIVATE WATER UTILITIES IN MILWAUKEE COUNTY: 1984 

Number on 
Map 5 Water Ut iii ty Location 

1 Acre Avenue Water Trust ..•••••••••••••••••• City of Frank lin 
2 Badger Mob i Ie Home Pa rk .•••.•••••• , •••••••• City of Frank lin 
3 Country Gate Apa rtments •.••••.•••••••.•••.• City of Frank lin 
4 Dreamland Vi Ilage ••..•••.•••..••••.••.•..•• City of Franklin 
5 Frankl in Mob; Ie Estates No. 1 ............•. City of Franklin 
6 Frank lin Mobi Ie Estates No. 2 .............. City of Frankl in 
7 Frank lin Mob i Ie Estates No. 3 ..... , ........ City of Frank lin 
8 Mary Ann Drive Water Trust ••..••.••.••••••• Ci ty of Frank lin 
9 Milwaukee County House of Correction .•.•••• C'ty of Frank lin 

10 Security Acres Water Trust .•••.•••••••••••• C ty of Frank lin 
11 Wh i tna I I Edge Subdivision •••..••••••••.•••. C ty of Frank lin 
12 Town View Water Co-ope ra t i ve Association ••• C ty of Greenfield 
13 Robe rt Wi II iams Pa rk .•.•....•..••••.•.•..•• C ty of Mi Iwaukee 
14 Wildenbergs Mob i Ie Home Pa rk ••••••••••••••• C ty of Milwaukee 
15 Fifth Avenue Mob i Ie Home Pa rk ••.•• , •.•••••• C ty of Oak Creek 
16 Howell Avenue Estates Subdivision •••••••••• C ty of Oak Creek 
17 Oakview Subdivision No. 3 ......... , ........ C ty of Oak Creek 
18 Bays ide Vi I lage Apartments ••.•••••••••..••• V I age of Bays de 
19 Bays i de Woods Condominiums •.••••••••••••••. VI age of Bays de 
20 North Shore East Subdivision •••••••.••••••• Vi age of Bays de 
21 Northway Co-operative No. 1 ................ Vi age of Bays de 
22 Northway Co-operative No. 2 ................ Vi age of Bays de 
23 Pelham Heath Subd i vis ion ••••••.•.•••••••••• Vi age of Bays de 
24 Santa Monica Subd i vis i on •.••••••••••••••••• Vi age of Bays de 
25 Vi sta De I Ma r Water Trust .•••.•••••.••.•••• Vi age of Bays de 
26 Blossom Heath Water Trust •..•••.•••••••••.• Vi age of Hales Co rne rs 
27 Fo rest P I ace Apa rtments ...••••••••••••••••• Vi age of Hales Corners 
28 Grange Meadows Water Trust ••••••••••••••••. Vi age of Hales Co rne rs 
29 Hales Happiness Homesites Subdivision .••••• Vi age of Ha les Co rne rs 
30 Hales Pa rk Meadows •..•••.••••••••••••••••• , Vi age of Hales Co rners 
31 Hales Vi I la Apa rtments ••.•••••• '" ••••••.• , Vi age of Hales Co rners 
32 Monaco He ights ..•.••.•.•••••••••••••••••••• Vi age of Hales Corners 
33 Pa rk Manor Apa rtments •.••••••••••••....•••• Vi age of Hales Corners 
34 Vi Ilage Brook Condominiums •••••••••.•..•..• Vi I age of Hales Corners 
35 Vi Ilage Pa rk Apa rtments .••••••••••••••••••• Vi I age of Hales Corners 
36 Wh i tna I I Ga rden Apartments ••••••••••••••••. Vi lage of Hales Corners 

Source: Wisconsin Department of Natural Resources and SEWRPC. 

Public gas service is provided to Milwaukee County in part by the Wisconsin 
Natural Gas Company and in part by the Wisconsin Gas Company. The Wisconsin 
Electric Power Company provides electric service to Milwaukee County. Both gas 
and electric service may be considered to be ubiquitous within the County, and 
neither constitutes a constraint on the location and intensity of urban devel
opment in the County, nor do they affect the analysis of alternative solid 
waste management facilities. 

Transportation Base 

The transportation systems of the County have a direct impact on the cost 
effectiveness and efficiency of alternative solid waste management plans. 

Although Milwaukee County is served by intercity passenger bus and passenger 
and freight rail service, the highway system is the transportation network 
that is of the most direct concern to solid waste management planning. Mil
waukee County is served by a well-developed and well-maintained, all-weather 
arterial street and highway system. There were a total of 2,845 miles of 
streets and highways open to traffic in the County in 1984, with 939 miles, or 
33 percent, functioning as arterial streets and highways. Two of the primary 
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variables in the configuration of any solid waste management system are the 
transportation distances and transportation times involved. These variables 
are dependent upon the allowable roadway loadings, vertical clearances, and 
roadway conditions, as well as upon pavement width and alignment. Careful 
evaluation of these conditions is necessary to minimize solid waste transpor
tation costs. The jurisdictional classification of the arterial street and 
highway system in Milwaukee County is shown on Map 6. 

The State of Wisconsin requires that all vehicles except agricultural vehicles 
and vehicles that have been granted a special permit not exceed an overall 
height of 13 feet 6 inches. The design practices of the Wisconsin Department 
of Transportation provide for a minimum vertical clearance under structures 
carrying highway and railroad facilities over state trunk highways and over 
highways directly interchanging with state trunk highways of 16 feet 3 inches, 
and a minimum vertical clearance for all other highways of 14 feet 9 inches. 

The vehicles used in the transportation of solid waste typically require a 
vertical clearance of about 13 feet 6 inches, with some special vehicles being 
somewhat higher and requiring a special permit. For the purpose of maintaining 
safe vertical clearance for the movement of solid waste transportation vehi
cles, a minimum height of 15 feet has been selected as the height below which 
bridge clearance should be identified and reviewed further in selection of a 
solid waste disposal site. All bridges overpassing state trunk or county trunk 
highways with a vertical clearance of less than 15 feet are shown on Map 7. In 
addition, some bridges within the County have weight limitations for use. Such 
bridges on the state or county arterial sy~tem are shown on Map 7. The actual 
vertical clearances, where applicable, are listed in Table 8. 

Chapter 348.15 of the Wisconsin Statutes requires that vehicles operating on 
Class A state trunk or county trunk highways not exceed a gross weight of 
10,000 pounds imposed on the highway by anyone wheel or wheels supporting one 
end of an axle; 20,000 pounds by anyone axle; and 80,000 pounds by all the 
axles of one vehicle. All roads within Milwaukee County categorized as part of 
the arterial system (see Map 6) meet or exceed Class A highway standards. 1 

Based on the weight restrictions noted above, there would be no constraint on 
the operation of solid waste transportation vehicles on the state trunk and 
county trunk arterial highway system in the County. 

The State of Wisconsin requires that no person operate a vehicle in violation 
of special seasonal weight limitations imposed by the State or local authori
ties on particular highways or portions of highways so marked. Special sea
sonal vehicle weight limitations during spring thaw are imposed on county 
trunk highways routinely within the City of Franklin. However, most communi
ties within the County have ordinances which allow the posting of seasonal 
weight limitations should conditions warrant such posting. 

Ai rports 

The present air transportation system in Milwaukee County includes a total of 
nine airports, of which three are general aviation facilities open for use 
by the general public. These airports are shown on Map 8. General Mitchell 
Field--an air carrier airport served by 16 airlines--provides scheduled air
line service to the general public. General Mitchell Field constitutes a 

lCTH H between STH 36 and Highway 100 has a 10-ton load limit at all times. 
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Map 6 

JURISDICTIONAL CLASSIFICATION OF THE ARTERIAL STREET 
AND HIGHWAY SYSTEM IN MILWAUKEE COUNTY: 1984 

----

Sou rce: SEWR PC. 
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Source: SEWRPC. 
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Map 7 

BRIDGES OVERPASSING THE STATE OR COUNTY 
ARTERIAL SYSTEM IN MILWAUKEE COUNTY WITH A 

VERTICAL CLEARANCE OF LESS THAN 15 FEET: 1984 
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15 FEET (SEE TABLE 81 

• LOCATION OF BRIDGES 
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w 
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Minimum 
Number on Vertical 

Map 7 Clearance 

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 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 

41 
42 
43 

10.86 
12.42 
12.67 
13.00 
13.09 
13.25 
13.27 
13.33 
13.33 
13.34 
13.42 
13.42 
13.50 
13.50 
13.58 
13.58 
13.67 
13.92 
14.00 

14.00 
14.08 
14.08 
14.08 
14.09 
14.10 

14.17 
14.25 
14.25 

Direction 

N 
E 
S 
N 
N 
N 
N 
N 
N 
E 
E 
N 
N 
N 
N 
N 
E 
N 
E 

N 
N 
E 
E 
N 
N 

N 
N 
N 

-
Table 8 

STATE AND COUNTY ARTERIAL SYSTEM WITH 
OVERHEAD CLEARANCES OF 15 FEET OR LESS 

Minimum 
Vert ica I 

C I ea rance 

14.50 
14.58 
14.58 
14.50 

14.92 

14.92 
14.75 
14.00 
13.82 

14.84 

14.84 

14.58 

14.75 

14.84 

14.42 

13.33 
13.09 
13.25 

12.67 

13.34 

13.25 
11.00 
13.50 
13.50 

13.92 

14.08 
14.08 
14.58 

14.09 

14.25 

Direction 

W 
S 
W 
S 

W 

S 
S 
S 
S 

W 

S 

S 

S 

W 

W 

S 
S 
S 

S 

W 

S 
S 
S 
S 

S 

S 
S 
W 

S 

S 

Feature Under 

IH 94 Westbound-Zoo Interchange 
USH 45 Southbound-Zoo Interchange 
Ramp IH 43 Northbound Lane-STH 57 
Ramp IH 894 Westbound-

USH 45 Southbound 
Ramp USH 141 Northbound-

IH 43 Southbound 
USH 41 Southbound 
USH 41 Southbound 
USH 41 Southbound 
Ramp IH 94 Westbound Lane

USH 41 Southbound Lane 
Ramp IH 794 Westbound-

IH 94 Eastbound 
Ramp IH 794 Westbound

IH 94 Eastbound 
IH 43 Southbound
Marquette Interchange 

IH 43 Southbound
Marquette Interchange 

Ramp IH 794 Westbound-
IH 43 Northbound 

IH 94 Westbound-Zoo Interchange 
Stadium Access Ramp B 
S. Stadium Road 
Mitchel I Boulevard 
STH 32-Kinnickinnic Street 
STH 32-Marquette Avenue 
STH 32-Kinnickinnic Street 
S. 6th Street 
Mitchel I Boulevard 
Mi II Road 
STH 190-Capitol Drive 
N. Stadium Access Road 
STH 32-Kinnickinnic Street 
STH 32-Milwaukee Street 
STH 145-W. Fond du Lac Avenue 
STH 32-Mi Iwaukee Street 
S. 6th Street 
E. Greenfield Avenue 
STH 32-Brown Deer Road 
Ramp IH 43 Northbound-

USH 141 Southbound 
STH 32-STH 62 
STH 38-Chase Avenue 
STH 190-Capitol Drive 
Ramp IH 794 Eastbound-Lake Freeway 
STH 181-S. 84th Street 
STH 145 Northbound-

North Interchange 
STH 175 Northbound 
USH 141 Northbound 
STH 145-North Interchange 

- - -

Feature On 
, 

USH 45 Southbound-Zoo Interchange 
IH 894 Westbound-Zoo Interchange 
IH 43 North-South Freeway 
USH 45 Northbound-STH 15 Eastbound 

IH 43 Northbound--North-South Freeway 

USH 45 Northbound-STH 100 Northbound 
USH 45 Southbound-STH 100 Southbound 
STH 175 Northbound 
Ramp USH 41 Southbound Lane

IH 94 Eastbound Lane 
IH 43 Southbound-
Marquette Interchange 

Ramp IH 43 Southboun~-
IH 794 Eastbound 

IH 94 Westbound-
Marquette Interchange 

IH 794 Westbound-
Marquette Interchange 

IH 43 Northbound 

USH 45 Northbound-Zoo Interchange 
Stadium Access Ramp A 
USH 41-Stadium Freeway 
IH 94 Westbound--East-West Freeway 
C&NW Ra i I way 
C&NW Ra i Iway 
Mi Iwaukee Road Ra if road 
C&NW Ra i Iway 
IH 94 Eastbound--East-West Freeway 

C&NW Ra i Iway 
Mi Iwaukee Road Ra i I road 
USH 41 Northbound-Stadium Freeway 
Mi Iwaukee Road Rai Iroad 
Mi Iwaukee Road Ra i I road 
Mi Iwaukee Road Rai I road 
Mi Iwaukee Road Rai Iroad 
C&NW Ra i I way 
C&NW Ra i Iway 
C&NW Ra i I way 
W. Winnebago Avenue 

C&NW Ra i I way 
C&NW Ra i Iway 
C&NW Ra i Iway 
IH 794 Westbound-Lake Interchange 
Mi Iwaukee Road Rai Iroad 
Spur USH 41 Southbound Lane-

STH 145 Southbound 
USH 41 Southbound 
Sign Bridge 
USH 41 Northbound-USH 45 Northbound 



Minimum 
Number on Vertical 

Map 7 Clearance 

44 14.33 
45 14.42 
46 14.42 

47 14.42 

48 14.42 
49 14.42 
50 14.47 
51 14.50 
52 14.50 
53 14.50 
54 14.50 
55 14.50 
56 14.54 
57 14.58 
58 14.58 

59 14.58 
60 14.58 
61 14.58 

62 14.58 

63 14.59 
64 14.66 
65 14.66 
66 14.67 
67 14.67 
68 14.67 
69 14.67 
70 14.67 
71 14.67 
72 14.67 

73 14.67 
74 14.67 
75 14.67 

76 14.67 
77 14.70 

78 14.75 
79 14.75 

80 14.75 
81 14.75 
82 14.75 
83 14.79 
84 14.82 
85 14.83 
86 14.83 
87 14.83 

Direction 

N 
N 
N 

N 

N 
N 
N 
N 
N 
E 
E 
E 
N 
N 
N 

E 
N 
E 

N 

N 
E 
E 
N 
N 
E 
E 
E 
E 
N 

N 
N 
E 

N 
N 

N 
E 

N 
E 
N 
E 
E 
E 
N 
E 

Minimum 
Vertical 

Clearance 

11L25 
14.17 
14.42 

14.00 
14.79 

14.58 
14.67 

14.58 
14.58 

14.67 
14.58 

15.08 

15.84 
14.66 
14.66 

14.75 
17.67 
15.33 

15.08 

14.83 
14.84 

15.00 

14.67 
14.92 

15.00 

15.12 

14.75 
14.83 
15.00 
14.42 

Table 8 (continued) 

Direction Feature Under 

S STH 57-Green Bay Avenue 
S STH 145-North Interchange 
S STH 145-North Interchange 

-- USH 41 Northbound-
Stadium Interchange 

S N. Teutonia Avenue 
S IH 43 North-South Freeway 
-- S. 1st Street 
S IH 43 North-South Freeway 
S IH 43 North-South Freeway 
-- IH 94 Eastbound-Zoo Interchange 
-- W. State Street 
-- IH 94 Eastbound-Zoo Interchange 
S IH 43 North-South Freeway 
S IH 43 North-South Freeway 
-- USH 41 Northbound-

Stadium Interchange 
W STH 190-Capitol Drive 
S N. Sherman Boulevard 
-- W. Rawson Avenue 

S IH 43-STH 32 Southbound--
North-South Freeway 

S IH 43 North-South Freeway 
W E. and W. S i I ve r Sp ring Dr i ve 
W E. and W. Silver Spring Drive 
-- Story Parkway 
S USH 41-Stadium Freeway 
W IH 94 East-West Freeway 
W IH 94 East-West Freeway 
-- Ramp IH 43 Northbound-STH 57 
W IH 94 North-South Freeway 
-- USH 45 Northbound-Zoo Interchange 

S STH 145-W. Fond du Lac Avenue 
S STH 100-S. 108th Street 
-- IH 94 Eastbound-Stadium 

Interchange 
S STH 36-Loomis Road 
-- Ramp IH 894 Eastbound-

IH 94 Westbound 
S USH 41-Stadium Freeway 
N IH 94 Eastbound-

Stadium Interchange 
S USH 45-STH 100 
-- W. Highland Avenue 
S IH 43 North-South Freeway 
-- Ramp Broadway-IH 794 Eastbound 
W STH 190-Capitol Drive 
W W. Oklahoma Avenue 
S USH 45-Zoo Freeway 
W Ramp USH 45 Northbound-

STH 190 Westbound 

- - - - -

Feature On 

C&NW Ra i Iway 
USH 41 Northbound-USH 45 Northbound 
Spur USH 41 Southbound Lane-

STH 145 Southbound 
I H 94 Ea s tbound-
Stadium Interchange 

Milwaukee Road Railroad 
STH 190-Capitol Drive 
Milwaukee Road Railroad 
C&NW Ra i Iway 
W. Atkinson Avenue 
USH 45 Northbound-Zoo Interchange 
Milwaukee Road Railroad 
USH 45 Southbound-Zoo Interchange 
N. Green Bay Avenue 
C&NW Ra i Iway 
IH 94 Westbound-
Stadium Interchange 

Milwaukee Road Railroad 
C&NW Ra i Iway 
USH 45 Northbound

STH 100 Northbound 
STH 32 Southbound-

STH 100 Northbound 
W. Keefe Avenue 
C&NW Ra i I way 
C&NW Ra i Iway 
IH 94 Eastbound--East-West Freeway 

W. Lloyd Street 
S. 76th Street 
S. 92nd Street 
Ramp IH 43 Southbound-STH 57 
W. Mitchel I Avenue 
Ramp USH 45 Southbound Lane-

IH 94 Eastbound Lane 
N. 107th Street 
USH 45 Southbound-STH 15 Westbound 
Ramp IH 94 Westbound Lane-

USH 41 Southbound Lane 
Under S. 76th Street 
IH 894 Westbound
Mitchell Interchange 

USH 18-W. Blue Mound Road 
Ramp USH 41 Northbound Lane-

IH 94 Westbound Lane 
W. Florist Avenue 
Pedestrian Walkway 
W. Wright Avenue 
IH 794 Eastbound--East-West Freeway 
C&NW Ra i I way 
IH 894 East-USH 45 South-STH 15 West 

W. Center Street 
USH 45 Northbound-Zoo Freeway 

- - - - ---



W 
I.ro 

Minimum 
Number on Vertical 

Map 7 Clearance 

88 14.83 
89 14.83 
90 14.83 

91 14.83 
92 14.83 

93 14.83 
94 14.84 
95 14.84 
96 14.84 

97 14.84 

98 14.92 
99 14.92 

100 14.92 
101 14.92 
102 14.98 
103 15.00 
104 15.00 
105 15.17 
106 15.17 
107 15.17 
108 15.25 
109 15.33 
110 15.75 
111 15.83 
112 16.00 
113 16.50 

114 16.50 
115 27.50 

116 29.75 

Direction 

N 
E 
N 

N 
E 

E 
E 
N 
E 

E 

E 
E 
N 
N 
E 
E 
E 
E 
N 
N 
N 
N 
E 
N 
N 
N 

E 
E 

N 

Minimum 
Vert ica I 

C lea rance 

15.33 
15.00 

14.83 

15.25 
14.58 
14.84 
14.84 

14.84 

14.75 
22.58 
14.84 

14.69 
14.58 
14.75 
14.83 
14.17 
14.83 
14.42 
14.83 
14.75 
14.58 
14.59 
14.16 

14.83 
14.75 

14.25 

Source: Wisconsin Department of Transportation. 

- -

Table 8 (continued) 

Di rection Feature Under 

S USH 45-Zoo Freeway 
W W. Good Hope Road 
-- STH 175 Northbound-

South Interchange 
S STH 145-W. Fond du Lac Avenue 
-- I H 794-Ma rquette Interchange 

W IH 94 East-West Freeway 
W STH 59-Greenfield Avenue 
S IH 43 North-South Freeway 
W USH 18-STH 32-Milwaukee Street 

W USH 18-STH 32-Mi Iwaukee Street 

W W. Si Iver Spring Drive 
N USH 141 
S STH 181-N. 76th Street 
-- Park Freeway Westbound (not open) 
W STH 15 Westbound-STH 15 Eastbound 
W STH 15-W. National Avenue 
W STH 190-Capitol Drive 
W IH 94 North-South Freeway 
S STH 38-Chase Avenue 
S USH 41/45-STH 100 Southbound 
S USH 45-Zoo Freeway 
S USH 41-Stadium Freeway 
W IH 94 North-South Freeway 
S STH 145-W. Fond du Lac Avenue 
S STH 100-Mayfair Road 
S USH 45-Zoo Freeway 

W W. Si Iver Spring Drive 
W IH 94-Stadium Interchange 

W IH 94 Westbound-
Stadium Interchange 

Feature On 

W. Hampton Avenue 
C&NW Ra i Iway 
USH 45 Northbound

STH 100 Northbound 
STH 100 Northbound-Good Hope Road 
Ramp IH 794 Westbound-

IH 94 Eastbound 
N. 16th Street 
C&NW Ra i Iway 
W. Locust Avenue 
Ramp Jackson Street-

IH 794 Westbound 
Ramp Broadway Street-

IH 794 Eastbound 
USH 41-Appleton Avenue 
Pedestrian Walkway 
Mi Iwaukee Road Ra i I road 
North-South Freeway 
IH 894 Westbound-USH 45 Northbound 
C&NW Ra i Iway 
Interchange Road 

W. Lincoln Avenue 
Mi Iwaukee Road Ra i I road 
STH 100 Southbound-Good Hope Road 
W. Wisconsin Avenue 
W. Washington Boulevard 
STH 38-6th Street 
Westbound Si Iver Spring Drive 
USH 45 Northbound-Zoo Freeway 
USH 18 Eastbound-

W. Blue Mound Road 
STH 181-N. 76th Street 
USH 41 Southbound

Stadium Interchange 
Ramp USH 41 Southbound Lane

IH 94 Eastbound Lane 



Map 8 

EXISTING AIRPORTS IN MILWAUKEE COUNTY: 1984 

LEGEND 

• PUBLIC USE-PUBLIC OWNERSHIP 
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major regional transportation terminal, handling relatively large volumes of 
passengers, mail, and cargo in large, high-performance aircraft. Being served 
by its own freeway spur from IH 94, General Mitchell Field is readily acces
sible from the entire greater Milwaukee area. 

Lawrence J. Timmerman Airport, located on the northwest side of the City of 
Milwaukee, is the second public use, general aviation airport in the County 
which is available for use by corporate business and other commercial users, 
as well as by recreational and other personal users. The third general avia
tion airport open to the general public is Rainbow Airport, located on the 
extreme southwest side of Milwaukee County. The remaining six airports in the 
County are privately owned and classified as heliports, providing special 
aviation service for vertical take-off and landing aircraft. 

Chapter NR 180.13 (3a) of the Wisconsin Administrative Code states that: "No 
person shall establish, construct, operate, maintain, or permit the use of 
property for a solid waste land disposal facility within 10,000 feet of any 
airport runway, used or planned to be used by turbojet aircraft, or within 
5,000 feet of any airport runway used only by piston-type aircraft or within 
such other areas where a substantial bird hazard to aircraft would be created, 
unless a waiver is granted by the Federal Aviation Administration." This 
applies to all airports that are listed in the state and federal airport sys
tem plans. 

This regulation was established to ensure that bird species that are typically 
attracted to, and gather at, landfill sites are kept away from airport traffic 
patterns and approaching and departing aircraft. Aircraft collision with birds 
has been shown to be a serious safety hazard. Turbo-powered aircraft are par
ticularly susceptible to serious collision damage because of the sensitive 
nature of the exposed engine turbine to foreign objects and because of the 
extreme dependence of such aircraft on engine thrust to maintain flight. Turbo
jet aircraft also require generally higher airport approach and departure 
speeds, increasing the potential severity of damage. The Wisconsin law is pat
terned after the Federal Aviation Administration regulation which recommends 
that buffer zones be maintained between landfills and airports for the safety 
of air traffic. 

The regional airport system plan, as documented in SEWRPC Planning Report 
No. 21 (2nd Edition), A Regional Airport Plan for Southeastern Wisconsin, cur
rently under preparation, recommends that General Mitchell Field continue to 
be operated as a Transport airport. General Mitchell Field constitutes the 
sole airport in the Region serving scheduled air carriers, significant levels 
of turbojet-powered aircraft, significant levels of military aviation activi
ties, and important segments of general aviation activity. The plan also recom
mends that Lawrence J. Timmerman Field continue to be operated as a General 
Utility-Stage I (GU-I) airport, not ordinarily allowing the operation of 
turbojet-powered aircraft. However, Timmerman Field does permit the operation 
of such aircraft upon prior approval of the Milwaukee County Airport Director. 

Railways 

As of 1984, there were 108 miles of common carrier railway lines within Mil
waukee County. Carload freight service was provided by the Chicago & North 
Western Transportation Company (C&NW); the Chicago, Milwaukee, St. Paul & 
Pacific Railroad Company (the Milwaukee Road); the Soo Line Railroad Company; 
and the Wisconsin & Southern Railroad Company; along with short pieces of 
trackage which are in joint use or are privately owned. Passenger service is 
provided by the National Railroad Passenger Corporation (Amtrak). These rail
road lines are shown on Map 9. 
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Map 9 

COMMON CARRIER RAILWAY FREIGHT LINES 
IN MILWAUKEE COUNTY: 1984 
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Water Transportation Facilities 

Bounded on the east by Lake Michigan, Milwaukee County has ready access to a 
major international transportation system--the Great Lakes-St. Lawrence Sea
way- -which extends from the Great Lakes to the Gulf of St. Lawrence on the 
Atlantic Ocean. Major harbor facilities, dockage, and heavy cargo-handling 
equipment are concentrated in the Port of Milwaukee to handle both bulk and 
containerized shipments. These facilities may be an important consideration in 
the evaluation of solid waste management alternatives because of the potential 
reduced transportation costs associated with the transport of, or receiving 
of, recyclable materials, refuse-derived fuel, or other products of solid 
waste management. 

NATURAL RESOURCE BASE 

The natural resource base is a primary determinant of the continued develop
ment potential of the County, as well as of its ability to provide a pleasant 
and habitable environment for all forms of life. The principal elements of the 
natural resource base which are related to solid waste management planning are 
climate, topography, geology, soils, vegetation, fish and wildlife, and water 
resources. Without a proper understanding and recognition of these elements 
and of their ,interrelationships, human use and alteration of the natural 
environment proceed at the risk of excessive costs in terms of both monetary 
expenditures and destruction of nonrenewable or slowly renewable resources. 

Climate 

Climate, especially the extreme variations in the three principal elements of 
climate--temperature, precipitation, and snow cover--directly affects the 
selection, construction, operation, and cost of solid waste management facili
ties. However, the range of conditions which occur in Milwaukee County is suf
ficiently small to not affect the siting of facilities. 

Climate does have an impact on the operation of landfills. Snow removal 
requirements for access, low temperatures which affect heavy equipment opera
tion, and potential frost penetration of soils make winter the most difficult 
season for operations. During warm weather, dry periods require dust control 
for access roads and landfill surfaces. A knowledge of the prevailing wind 
conditions is necessary for good sanitary landfill design and operation, since 
wind will affect dust distribution. Measures may also need to be taken to con
trol blowing paper and other debris. Precipitation can affect access roads and 
landfill site operation. Additionally, precipitation which infiltrates the 
soil at the landfill can cause the formation of leachate. 

Milwaukee County has a continental climate which spans four seasons, one sea
son succeeding the other through varying time periods of unsteady transition. 
Summer generally spans the months of June, July, and August. The summers are 
relatively warm with occasional periods of hot, humid weather and sporadic 
periods of cool weather. Winter generally spans the months of December, Jan
uary, and February, but it may, in some years, be lengthened to include parts 
of the months of November and March. Autumn and spring in the County are 
transitional times of the year between the dominant seasons and are usually 
periods of unsettled weather conditions. Temperatures are extremely varied, 
and long periods of precipitation are common in autumn and spring. 
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Table 9 

PRECIPITATION AND TEMPERATURES RECORDED 
AT GENERAL MITCHELL FIELD: 1951-1980 8 

Average Average 
Da i Iy Da i Iy Average Norma I Average Snow 

Month Maximum Minimum Mean Precipitation and Sleet 

Janua ry 26.0 11. 3 18.7 1.64 13.5 
Februa ry 30.1 15.8 23.0 1.33 10.5 
Ma rch 39.2 24.9 32.1 2.58 10.1 
Apri I 53.5 35.6 44.6 3.37 2.1 
May 64.8 44.7 54.8 2.66 Trace 
June 75.0 54.7 64.9 3.59 0.0 
July 79.8 61.1 70.5 3.54 0.0 
August 78.4 60.2 69.3 3.09 0.0 
September 71.2 52.5 61.9 2.88 Trace 
October 59.9 41.9 50.9 2.25 0.2 
November 44.7 29.9 37.3 1. 98 3.4 
December 32.0 18.2 25.1 2.03 11.4 

Annual 54.6 37.6 46.1 30.94 51.2 

8 The 30-year period 1951-1980 is the "standard normal" period which conforms 
to the World Meteorological Organization standard for cl imatological normals. 

Source: National CI imatic Center and SEWRPC. 

Air temperatures within the County are subject to great seasonal change and 
yearly variation, as well as diurnal variations. Data for temperature observa
tions in the County, as recorded at General Mitchell Field from 1951 through 
1980, are presented in Table 9. These data indicate the variations in tempera
ture which may be anticipated within the County. Summer temperatures through
out the County, as reflected by monthly means for July and August, are about 
70°F. Winter temperatures, as reflected by monthly means for January and 
February, are in the range of 19°F and 23°F. 

Daily precipitation data for observations recorded at General Mitchell Field 
in Milwaukee County are shown in Table 9. The total average annual precipita
tion based on these observation stations is about 30.9 inches, expressed as 
water equivalent. Monthly averages range from a February low of 1.3 inches 
to a June high of 3.6 inches. Snowfall is most likely to occur in the County 
during the months of December, January, and February and totals about 51 
inches annually. 

Prevailing winds in southeastern Wisconsin are northwesterly in the late fall 
and winter, northeasterly in the spring, and southwesterly in the summer and 
early fall. Wind velocities are less than 5 miles per hour about 25 percent of 
the year, between 5 and 15 miles per hour about 65 percent of the year, and 
greater than 15 miles per hour about 10 percent of the year. 

Ambient Air Quality 

Air quality is affected by such activities as solid waste burning, earth mov
ing and wind erosion at landfill sites, and the transportation of waste. Thus, 
air quality conditions in the planning area should be identified in order to 
plan for maintenance of federal and state air quality standards. 
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The adopted regional air quality attainment and maintenance plan for south
eastern Wisconsin2 recommends actions that should be taken by federal, 
state, and local units of government, businesses and industries, and indivi
duals to attain and maintain the air quality standards established by the 
federal and state governments for pollutants in the air. 

As part of that study, air quality samples were collected throughout south
eastern Wisconsin, measuring levels of ozone, carbon monoxide, sulfur dioxide, 
and particulate matter in the ambient air. Federal regulations have been 
established for standards which are intended to protect human health and 
the public welfare by preventing damage to vegetation and real and personal 
property, and improving visibility. These standards have been set for the 
pollutants referenced above by the U. S. Environmental Protection Agency. All 
of Milwaukee County has been designated as an ozone nonattainment area. In 
addition, portions of Milwaukee County have been designated as nonattainment 
areas for sulfur dioxide, carbon monoxide, and particulate matter. Solid waste 
management facilities should be planned and designed to maintain, protect, and 
enhance existing air quality. 

Physiographic and Topographic Featu res 

As already noted, Milwaukee County encompasses an area of approximately 
242.5 square miles, or about 155,193 acres. The County extends approximately 
24 miles north to south and, at its maximum width, about 11 miles east to west. 
Milwaukee County is bounded on the north by Ozaukee County, on the west by 
Waukesha County, and on the south by Racine County. The irregularly shaped 
eastern boundary of the County is the result of erosion by wind and rainfall, 
groundwater discharge, and Lake Michigan wave action. 

Physiographic features, or surficial land forms, have been determined largely 
by the underlying bedrock and the overlying glacial deposits of the watershed. 
The major surficial land forms of the County resulting from this glaCiation 
are shown on Map 10. There is evidence of four major stages of glaciation 
in southeastern Wisconsin. The last and most influential in terms of present 
physiography and topography was the Wisconsin stage, which is believed to have 
ended about 11,000 years ago. The Lake Michigan lobe, or tongue, of the last 
continental glacier completely covered Milwaukee County. 

The Niagara cuesta on which the County lies is a gently eastward sloping bed
rock surface, with the eastern border of the watershed being generally about 
150 feet to 200 feet lower in elevation than the western border. Glacial 
deposits overlying the bedrock formations form the irregular surface topog
raphy of the watershed, characterized by rounded hills or groups of hills, 
ridges, broad undulating plains, and poorly drained wetlands. 

As shown on Map 11, surface elevations within the County range from a high of 
approximately 850 feet above National Geodetic Vertical Datum (NGVD)--Mean Sea 
Level Datum--near the Village of Hales Corners to approximately 580 feet above 
NGVD at the mouth of the Milwaukee River as it enters Lake Michigan. Most of 
the County is covered by gently sloping ground moraine--heterogeneous material 
deposited beneath the ice--and moraines consisting of material deposited at 
the forward margins of the ice sheet, and outwash plains formed by the action 

2SEWRPC Planning Report No. 28, A Regional Air Quality Attainment and Mainte
nance Plan for Southeastern Wisconsin: 2000, June 1980. 
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Map 10 

PHYS IOGRAPH IC FEATURES OF MI LWAUKEE COUNTY 
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Map 11 

SURFACE ELEVATIONS IN MILWAUKEE COUNTY 
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Source: U. S. Geological Survey and SEWRPC. 
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of flowing glacial meltwater. Glacial land forms have economic significance 
because some are prime sources of sand and gravel needed for highway and other 
construction purposes. Topography is also an important consideration in the 
evaluation of areas which may be considered for the construction of landfills. 

Geology 

The bedrock formations underlying the unconsolidated surficial deposits of 
Milwaukee County consist of Precambrian crystalline rocks; Cambrian sandstone; 
Ordovician dolomite, sandstone, and shale; and Silurian and Devonian dolomite. 
Many of these rocks underlie only parts of the County. All of these rock units 
slope toward the east. The bedrock geology of the County is shown on Map 12, a 
map of the surface of the bedrock, and is supplemented by Figure 2, which pre
sents two vertical sections through the County. The uppermost bedrock unit 
throughout most of the County is Silurian dolomite, primarily Niagara dolomite 
underlain by a relatively impervious layer of Maquoketa shale. In northeastern 
Milwaukee County it is primarily Devonian dolo~ite and shale of the Milwaukee 
Formation. In addition, in some of the pre-Pleistocene valleys in the south
western portion of the County, the Niagara dolomite has been removed by ero
sion, and the uppermost bedrock unit is Maquoketa shale. 

Bedrock topography was shaped by preglacial and glacial erosion of the exposed 
bedrock. The consolidated bedrock underlying Milwaukee County generally dips 
eastward at a rate of 25 to 30 feet per mile. The bedrock surface ranges from 
750 feet NGVD in the northeastern corner of the City of Franklin to less than 
400 feet NGVD at the mouth of the Milwaukee River. The glacial deposits above 
the bedrock include end moraine, ground moraine, outwash, and lake-basin 
deposits. Generally, morainal areas have the relatively impermeable soils most 
suitable for landfill construction, while glacial outwash areas have soils 
with too high a permeability for use in landfill construction. 

End moraines are formed by deposition at the margin of a glacier at a time 
when melting equals the rate of advance. End moraines consist of unsorted 
debris ranging in size from clay to boulders. End moraine topography typically 
consists of a ridge with a rolling to hummocky surface, often with internal 
drainage. 

Ground moraine is deposited beneath glacial ice during its advance or retreat. 
It is deposited as a blanket of unsorted rock debris of irregular thickness, 
ranging in size from clay to boulders, and may be buried by later glacial 
deposits. Ground moraine usually has moderate relief and forms a gently undu
lating plain with no definite alignment to the undulation. In some areas, how
ever, elongated hills of ground moraine, called drumlins, are aligned along 
the direction of ice movement. 

Outwash plains are stratified deposits, consisting of gravel, sand, silt, and 
clay, laid down by water from melting ice fronts. Buried outwash deposits from 
earlier glaciation are apparent from drill-hole logs, but are difficult to map 
accurately. Lake-basin deposits are composed of materials derived from gla
ciers and laid down in fresh-water lakes. Alluvium is a deposit of unconsoli
dated materials laid down by running water. Marsh deposits are formed by 
decaying vegetation. 

The combined thickness of unconsolidated glacial deposits, alluvium, and marsh 
deposits is generally less than 100 feet in most of the northern one-half of 
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Map 12 

BEDROCK GEOLOGY OF MILWAUKEE COUNTY 
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Figure 2 

PROFILE OF GEOLOGIC STRUCTURE IN MILWAUKEE COUNTY 

Section A-A' 

lake 
Michigan 

SeCl;on 8- B' 

LEGEND 

I:,":}") Glaciol Depolits 

m De¥onion Dolomit e ond Shale 

D Silurian Dolomite 

• Maquolceta Shale 

D Decoroh and Platteville Formations 

fffJl St. Peter Sandstone 

11Jil!1 Eou Claire Sandltone 

Source: U. S. Geological Survey and SEWRPC. 

8' 



I 

the County, except in the eastern portion along Lake Michigan where the depos
its exceed 100 feet. Thicknesses are greatest where glacial materials fill the 
bedrock valleys and in areas of topographic highs formed by end moraines. Map 
13 indicates the spatial variation of the thickness of the unconsolidated 
deposits overlying the bedrock in Milwaukee County. 

Soils 

The nature of soils within Milwaukee County has been determined primarily by 
the interaction of the parent glacial deposits covering the County and by 
topography, climate, plants, animals, and time. In selecting areas for land
fill sites, soils are an important consideration. 

To assess the significance of the diverse soils found in southeastern Wiscon
sin, the Southeastern Wisconsin Regional Planning Commission in 1963 negoti
ated a cooperative agreement with the U. S. Soil Conservation Service under 
which detailed operational soil surveys were completed for the entire Plan
ning Region. The results of the soil surveys are published in SEWRPC Planning 
Report No.8, Soils of Southeastern Wisconsin. The regional soil surveys have 
resulted in the mapping of the soils within the Region in great detail. At the 
same time, the surveys have provided data on the physical, chemical, and bio
logical properties of the soils and, more importantly, have provided interpre
tations of the soil properties for planning, engineering, agricultural, and 
resource conservation purposes. Interpretations of the soil properties for 
landfill construction are available. Both generalized soils and detailed soils 
maps are available for use in the evaluation of potential landfill sites. 

The soils in the County have a wide range of properties--from organic, poorly 
drained soils to loamy, well-drained soils. There are six major soils associa
tion groups in the County as identified by the U. S. Department of Agricul
ture, Soil Conservation Service. A soil association is an area that has a 
distinctive proportional pattern of soils. The distribution of these soils 
in the County is indicated on Map 14. The six soil associations are briefly 
described below. 

1. Houghton-Palms-Adrian Association 
Very poorly drained organic soils in depressions and on bottom 
lands. This association covers less than 1 percent of the area of the 
County. The soils in this association are severely limited for land
fill construction. 

2. Fox-Casco Association 
Well-drained soils that have a subsoil of silty clay loam which are 
moderately deep to shallow over sand and gravel, found on outwash plains 
and stream terraces. This association covers about 5 percent of the area 
of the County. The soils in this association are either moderately or 
severely limited for landfill construction. 

3. Ozaukee-Morley-Mequon Association 
Well-drained to somewhat poorly drained soils that have a subsoil of 
silty clay loam and silty clay; they are formed in thin layers of silty 
clay loam glacial till on moraines. This association covers about 
84 percent of the area of the County. The soils in this association are 
moderately to severely limited for landfill construction. 
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Map 13 

THICKNESS OF UNCONSOLIDATED MATERIALS IN MILWAUKEE COUNTY 
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Source: U. S. Geological Survey and SEWRPC. 
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Map 14 

SOIL ASSOCIATIONS IN MILWAUKEE COUNTY 

"ACINE 00. 

Source: U. S. Soi I Conservation Service; and SEWRPC. 
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4. Montgomery-Martinton-Hebron-Saylesville Association 
Poorly drained to well-drained soils that have a subsoil of clay or clay 
loamj they are formed in silty clay or silty clay loam sediments in old 
lake beds. This association covers about 3 percent of the area of the 
County. The soils in this association are moderately to very severely 
limited for landfill construction. 

5. Kewaunee-Manawa Association 
Well-drained to somewhat poorly drained soils that have a subsoil of 
clay and silty clayj they are formed in thin loess and silty clay 
glacial till on moraines and in depressed areas. This association covers 
about 8 percent of the area of the County. The soils in this association 
are moderately to severely limited for landfill construction. 

6. Pella, Moderately Shallow Variant Knowles Association 
Poorly drained and well-drained soils that have a subsoil of silty clay 
loam or clay loam which are moderately shallow over dolomite bedrock. 
This association covers less than 1 percent of the area of the County. 
The soils in this association are moderately to very severely limited 
for landfill construction. 

Groundwater Resou rces 

Most of Milwaukee County depends on Lake Michigan as a source of potable 
water. However, the Franklin Industrial Park (a publicly owned water utility) 
and all of the 36 private water utilities in the County still rely on ground
water as a source of supply. Protection of groundwater is a major considera
tion in landfill siting and design. The principal sources of groundwater 
supply in Milwaukee County, in general order from the land surface downward, 
are: 1) the sand and gravel aquifer, 2) the Niagara aquifer, and 3) the sand
stone aquifer. Because of their relative nearness to the land surface and 
their intimate hydraulic interconnection, the first two aquifers are often 
considered to be a single aquifer commonly known as the "shallow aquifer." The 
latter is, accordingly, commonly known as the "deep aquifer." 

The sand and gravel aquifer consists of unconsolidated sand and gravel depos
its in glacial drift and alluvium. These deposits occur over much of the 
County, either at land surface or buried beneath less permeable drift. 

The Niagara aquifer in Milwaukee County consists of dolomite of Silurian Age, 
which overlies the Maquoketa shale throughout most of the County. 

The sandstone aquifer includes all sedimentary bedrock below the Maquoketa 
shale. The Maquoketa shale separates the Niagara and sandstone aquifers. 
Because of its very low permeability, the shale restricts the vertical move
ment of water and confines water in the sandstone aquifer. The bottom of the 
sandstone aquifer is the surface of the impermeable Precambrian rocks. The 
aquifer is continuous over the County. This aquifer is the source of most 
water supplies in the County which rely on groundwater. The aquifer is a 
part of a large regional aquifer"which is used as a supply for major concen
trations of urban development throughout southeastern Wisconsin and north
eastern Illinois. 

Map 15 shows the elevation of the .top of the zone of saturation in the uncon
fined aquifer by 20-foot contouz.;·intervals. For the most part, the water table 
lies within the glacial drift. The elevation ranges from more than 800 feet 
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Map 15 

ELEVATION OF THE GROUNDWATER TABLE 
IN MILWAUKEE COUNTY: 1979 

Source: U. S. Geological Survey and SEWRPC. 

LEGEND 

WATER-TABLE CONTOUR 

t 
51 



NGVD along the extreme western border of the County in the Village of Hales 
Corners to less than 540 feet NGVD. in the northeastern part of the City of 
Milwaukee. The water table generally is a subdued replica of the land surface 
and is higher under topographic highs and lower under topographic lows. Areas 
where the depth to water is less than 10 feet for at least part of the year 
occur in the low-lying parts of the County along streams, lakes, and wetlands, 
and in other areas characterized by heavy clay soils with slow permeability. 

Map 16 shows the estimated depth to seasonal high groundwater for the County. 
Seasonal high groundwater is defined as the average of the highest annual 
groundwater levels over the period of record available. Soils mapping and 
soils moisture information were used by the U. S. Geological Survey to deter
mine the seasonal high groundwater levels. 

Map 17 shows the potentiometric surface of the sandstone aquifer, or the alti
tude to which water rose in wells in the sandstone aquifer, as of 1973-1974. 
These data were obtained by SEWRPC and the U. S. Geological Survey in 1973 and 
1974. In Milwaukee County, the potentiometric surface ranged from an elevation 
of less than 550 feet NGVD in northwestern Milwaukee County to less than 400 
feet NGVD in the Village of West Milwaukee. The general slope of the surface 
is downward toward the center of the County. 

The source of most groundwater which is contained in the shallow aquifer 
underlying the County is precipitation which infiltrates and recharges the 
groundwater reservoir. The amount that infiltrates depends mainly on the 
type of rock material at the land surface. The deep sandstone aquifer is 
recharged primarily in areas west of Milwaukee County, where the Maquoketa 
shale is absent. 

Recharge to each aquifer is largely controlled by the permeability of the over
lying units. Recharge to the shallowest bedrock aquifer is high where the 
aquifer is overlain by outwash and end moraine, and low where water must pass 
through clay or silty till. 

Water seeps downward and recharges the sandstone aquifer because the head 
is greater in the shallow units. A limited amount of recharge occurs through 
the Maquoketa shale, but most occurs west of the limit of occurrence of the 
shale outside Milwaukee County. In most of Milwaukee County, discharge 
from the sandstone aquifer is through wells, with little or no natural dis
charge to surface water bodies. Water in the sandstone aquifer also moves 
regionally from the County to pumping centers in southeast Wisconsin and 
northeast Illinois. 

Based upon a review of water quality data, it may be concluded that the 
quality of groundwater in Milwaukee County generally is good; however, some 
water has chemical characteristics that make it objectionable or unsuitable 
for certain domestic and industrial uses. Most of the groundwater is very 
hard. However, hardness does not cause health problems. It can cause scale 
deposits on piping and heating equipment. Iron and manganese concentrations 
are higher than desirable in the shallow aquifers throughout most of the 
County. Elevated levels of these two metals can result in staining during 
domestic or industrial washing operations. Since most of the potable water 
used in Milwaukee County comes from Lake Michigan, such concerns are generally 
not a problem in the County. Nitrates and dissolved solids levels are gener
ally below recommended upper limits. 
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Map 16 

DEPTH TO SEASONAL HIGH GROUNDWATER 
IN MILWAUKEE COUNTY: 1976 
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Map 17 

POTENTIOMETRIC SURFACE OF THE SANDSTONE 
AQUIFER IN MILWAUKEE COUNTY: 1973-1974 
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Surface Water Resources 

Lakes and streams of the County constitute focal points for water-related 
recreational activities popular with the inhabitants of the County, provide 
attractive sites for properly planned residential development, and--when 
viewed in the context of open space areas--great1y enhance the aesthetic 
quality of the environment. Surface waters are an important consideration in 
the siting of solid waste landfills. State regulations preclude the siting 
of a landfill within 300 feet of a navigable stream, river, or floodplain, or 
within 1,000 feet of a lake. 

The surface waters in Milwaukee County are depicted on Map 18. There are 1,327 
acres of surface water in the County, or about 0.9 percent of the County. This 
area is divided among 15 streams with a combined length of about 103 miles, 
and 40 lakes each having 50 acres or less of surface water area. 

Envi ronmentally Significant Areas 

The siting of solid waste management facilities requires consideration of 
environmentally significant areas. Any new landfill site or expansion of an 
existing site should be accomplished in strict conformance with state criteria 
regarding environmentally significant areas. Environmentally significant areas 
include environmental corridors, woodlands, wetlands, f1ood1ands, designated 
natural areas, park and open space sites, and historic sites. 

Envi ronmental Corridors: As part of the regional land use planning effort, 
environmental corridors were identified and delineated within the Southeastern 
Wisconsin Region. Such corridors are defined as elongated areas encompassing 
the best remaining elements of the natural resource base. These areas should 
be preserved in essentially natural, open uses in order to maintain a sound 
ecological balance, protect the overall quality of the environment, and pre
serve the unique natural beauty of the County. The corridors by definition 
include one or more of the following seven elements of the natural resource 
base: 1) lakes, rivers, and streams and their associated undeveloped shore
lands and flood1ands, 2) wetlands, 3) woodlands, 4) wildlife habitat areas, 
5) rugged terrain and high-relief topography, 6) significant geological for
mations and physiographic features, and 7) wet or poorly drained soils. 

A1 though the foregoing elements comprise the integral parts of the natural 
resource base, there are five additional elements which, although not a part 
of the natural resource base per se, are closely related to, or centered on, 
that base and are a determining factor in identifying and delineating the 
environmental corridors. These additional elements are: 1) existing outdoor 
recreation and related open space sites, 2) potential outdoor recreation and 
related open space sites, 3) historic sites and structures, 4) significant 
scenic areas and vistas, and 5) natural and scientific areas. 

The delineation of these natural resource and natural resource-related ele
ments results in an essentially linear pattern of narrow, elongated areas 
which have been termed "environmental corridors." Primary environmental corri
dors are defined as those areas which encompass three or more of the above 
12 elements, whereas secondary environmental corridors are contiguous areas 
exhibiting one or two of the 12 necessary elements. 
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Map 18 I 
SURFACE WATER RESOURCES OF MILWAUKEE COUNTY 

OZAUKEE co. I 
J 

I 
I 

LEGEND 
......... PERENNIAL STREAMS 

J 

1 

~ ... 
~ 

t :r. 
...... 
~ 
';t. 

':2. 
i"U,.HIC SC .... LE 

Source: SEWRPC. 

56 



l 
f 

l 

I 

The preservation of the primary environmental corridors from further degrada
tion is one of the principal objectives of the adopted regional land use plan; 
and other important plan elements such as the areawide water quality manage
ment plan are based on such preservation. These corridors should be considered 
inviolate; their preservation in a natural, open state or in park and related 
open space uses, including limited agricultural and country estate-type uses, 
will serve to maintain a high level of environmental quality in the County and 
protect its unique natural beauty. As urban development proceeds in an area, 
secondary environmental corridors should be considered for retention in open 
space by using them as the basis for, or by integrating them into, the green
ways, drainageways, stormwater retention basins, parks, and open spaces needed 
in developing areas of the County. 

The primary environmental corridors located in Milwaukee County encompass 
about 9,726 acres, or about 6.3 percent of the County, as shown on Map 29 in 
Chapter IV. Delineations are available on 1 inch equals 400 feet scale aerial 
photographs for all of Milwaukee County. These important inventory data should 
be consulted and carefully considered in any landfill siting analysis. 

Woodlands: Woodlands in Milwaukee County have both economic and ecological 
values, and with proper management can serve a variety of uses which provide 
multiple benefits. Woodlands encompass approximately 4,856 acres in the 
County, or about 3.1 percent of the County. The quality of life within an area 
is greatly influenced by the overall condition of the environment as measured 
by clean air, clean water, scenic beauty, and ecological diversity. Primarily 
located on ridges and slopes, along lakes and streams, and in wetlands, wood
lands provide an attractive natural resource of immeasurable value. Not only 
is the beauty of the lakes, streams, and glacial land forms of the County 
accentuated by woodlands, but woodlands are essential to maintaining the over
all quality of the environment. Woodlands can and should be maintained for 
their total values- -scenic, wildlife, educational, recreational, and water
shed protection--as well as for their forest products. Under balanced use and 
sustained yield management, woodlands can serve many of these benefits simul
taneously. Generally, solid waste facilities should not be sited in woodlands. 
However, wooded areas, either existing or planned, should be considered as 
possible buffer zones for such facilities. 

Wetlands: Water and wetland areas are an important landscape feature within 
the County, and can serve to enhance proximate uses. Wetlands represent a 
variety of stages in the natural filling of lake and pond basins and flood
plain areas. Wetlands are considered herein as areas in which the water table 
is at or near the land surface. Such areas are generally unsuited or poorly 
suited for most agricultural or urban development purposes. Wetlands, however, 
have important ecological value in a natural state. Wetlands contribute to 
flood control and stream purification, since such areas naturally serve to 
store excess runoff temporarily, and thereby tend to reduce peak flood flows. 
It has been found that, except during periods of unusually high runoff, con
centrations of nutrients in waters leaving such areas can be considerably 
lower than in waters entering the wetlands. 

Wetlands within Wisconsin have been classified by the Wisconsin Department of 
Natural Resources according to the national wetland classification system. 
Under this system, seven major classes of wetlands are recognized: potholes, 
fresh meadows, shallow marshes, deep marshes, shrub swamps, timber swamps, and 
bogs. Wetlands in southeastern Wisconsin, including Milwaukee County, were 
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mapped in 1981 by the Commission under an agreement with the Wisconsin Depart
ment of Natural Resources as part of the state wetlands mapping program. 
Detailed information concerning the type and extent of wetlands in the County 
is available from the Commission or the Wisconsin Department of Natural 
Resources. The wet lands located in Milwaukee County encompass about 4,129 
acres, or about 2.6 percent of the County. 

Those wetlands with standing water are well-suited for waterfowl and for marsh 
furbeare~s, while drier wetland types support upland game because of the pro
tection afforded by vegetative cover. Shallow-water wetlands are subject to 
winter freeze and summer drought and, therefore, are considered of lower value 
than the deep-water types of wetlands. 

Floodlands: The floodlands of a river or stream are the wide, gently sloping 
areas contiguous with, and usually lying on both sides of, a river or stream 
channel. Rivers and streams occupy their channels most of the time. However, 
during even minor flood events, stream discharges increase markedly so that 
the channel is not able to convey all the flow. As a result, stages increase 
and the river or stream spreads laterally over the flood lands . The periodic 
flow of a river onto its flood lands is a normal phenomenon and, in the absence 
of maj or, costly structural flood control works, will occur regardless of 
whether urban development occurs on the floodlands. 

For planning and regulatory purposes, floodlands are normally defined as those 
areas, excluding the channel, subject to inundation by the 100-year recurrence 
interval flood event. This is the event that would be reached or exceeded in 
severity on the average of once every 100 years. Stated another way, there is 
a 1 percent chance that this event will be reached or exceeded in severity in 
any given year. Studies conducted by the Regional Planning Commission indicate 
that 7 to 10 percent of the total land area of any given watershed will be 
within the 100-year floodplain area of the Region's rivers and streams. The 
100-year recurrence interval floodplain contains within its boundaries those 
areas inundated by floods of less severe but more frequent occurrence such as 
the 50 -, 25 -, and 5 -year recurrence interval events. 

Floodland areas are generally not suited for the development of solid waste 
management facilities because of flood hazards, high water tables, and inade
quate soils. However, floodland areas are generally prime locations for much 
needed park and open space areas, and, therefore, wi thin the context of 
regional land use planning, every effort should be made to discourage indis
criminate urban development in the floodplain while encouraging open space 
uses. Floodlands delineated in Milwaukee County are shown on Map 28 in 
Chapter IV and encompass approximately 9,152 acres, or about 5.9 percent of 
the County. 

Scientific and Natural Areas: Areas with significant natural or geological 
features unique to Wisconsin are designated as state scientific areas by the 
Scientific Areas Preservation Council. Such areas are classified into the fol
lowing five categories. 
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• NA-l. Natural areas that contain nearly intact native plant and animal 
communities believed to be representative of the presettlement land
scape. These areas are of statewide or greater significance. 

• NA-2. Natural areas slightly modified by man's activities and of county 
or regional significance. 
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• NA-3. Natural areas modified by man's disturbance, but which maintain a 
moderate degree of natural cover and are suitable for preservation. Many 
of these lower quality areas play an important role in watershed protec
tion and as environmental corridors. 

• Rare Species Habitat. Areas where one or more rare, threatened, or 
endangered species are known to exist. 

• Geological Sites. Areas where outcrops, and structural and glacial fea
tures of geological interest, are located. These areas can be of state 
or county significance. 

Map 19 identifies the locations of areas designated as scientific or natural 
areas in Milwaukee County. 3 These areas are also listed in Table 10. 

Existing Park and Open Space Sites: The Milwaukee County park and parkway 
system has long been recognized as one of the finest such systems in the coun
try. As indicated in Table 11 and shown on Map 20, the county park and parkway 
system in 1984 consisted of 137 sites encompassing a total of 14,742 acres, or 
about 9 percent of the total area of the County. Of the total, 124 county 
sites, or about 91 percent, and 7,040 acres, or about 48 percent, have been 
classified by Milwaukee County as parks--including regional parks, metropoli
tan parks, community parks, neighborhood parks, central business district 
parks, and greenspots; while the remaining 13 county sites, or about 9 per
cent, and 7,702 acres, or about 52 percent, have been classified as parkways. 
As further indicated in Table 11, Milwaukee County parks range in size from 
the less than one acre Gilman Triangle to the 638-acre Whitnall Park. Milwau
kee County parkways range in size from the 10-acre Grantosa Creek Parkway to 
the 3,953-acre Root River Parkway. 

As shown on Map 20, large county parks--those parks classified as regional 
parks or special regional parks by Milwaukee County, such as Brown Deer Park, 
Dretzka Park, Grant Park, Lincoln Park, and Whitnall Park--are well distri
buted throughout the County. As further shown on Map 20, the largest Milwaukee 
County parkway--the Root River Parkway--is located in the southern and south
western portions of the County. Other large parkways include the Little 
Menomonee and Menomonee River Parkways located in the northwestern portion of 
the County; the Oak Creek Parkway located in the southeastern portion of the 
County; the Kinnickinnic River Parkway located in the central portion of the 
County; and the Milwaukee River Parkway located in the northeastern portion of 
the County. It is important to note that these parkways, in addition to pro
viding opportunities for a variety of outdoor recreational activities, serve 
to protect many of the remaining important natural resource features in Mil
waukee County. 

In addition to the sites within the Milwaukee County-owned park and parkway 
system, there were 576 other public parks and open space sites, school outdoor 
recreation sites, and private outdoor recreation sites in the County in 1984. 
These sites combined encompassed about 5,319 acres. More specifically, in Mil
waukee County in 1984 there were 160 city- and village-owned park and open 
space sites encompassing 1,181 acres; 253 public school outdoor recreation 

lOffice of Coastal Management, Wisconsin Department of 
Scientific Areas Section, Wisconsin Department of Natural 
SEWRPC. 
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Map 19 

NATURAL AND SCIENTIFIC AREA SITES IN MILWAUKEE COUNTY: 1984 

Source: SEWRPC. 
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Table 10 

KNOWN NATURAL AND SCIENTIFIC AREAS LOCATED IN MILWAUKEE COUNTY: 1984 

Number on Classification Size 
Map 19 Code a Area Name (acres) Ownersh i p Community Type, Descri pt ion, and Comments 

1 SA Fairy Chasm 60 The Nature An 80- to 100-foot-deep wooded ravine which 
Conservancy extends approximately l~ miles west from its 
and private confluence with Lake M ich i gan. The steep slopes 

support white pine, white cedar, and yellow 
birch on the north facing slopes and dry hard-
woods on the more exposed south fac i ng slope. 
Severa I spec ies, notably Di rca l2a Ius t r i sand 
the con i fers, give the ravi ne special signifi-
cance in tha t these plants occur this fa r south 
only in the cold air ravines adjacent to Lake 
Michigan. Critical plant species sllch as the 
Wisconsin-endangered pine-drops ( Pterosl2ora 
and romedea ) are p resent at this site. 

2 NA-l Cudahy Woods 60 Mi Iwaukee One of the best remaining southern dry-mesic 
County and old growth southern mesic hardwood forests 

in the a rea. The dry-mesic forest is dominated 
by red and white oaks, with black cherry and 
shagbark hickory; while the mesic forest con-
tains American beech, ironwood, white ash, 
sugar maple, and red oak. This site is also a , 
cri t ica I hab i tat for the Wisconsin-endangered 
blue-stemmed goldenrod (Solidago caesia). 

3 NA-1 Root River Forest 40 Mi Iwaukee A southern wet to wet-mesic hardwood fo rest 
County containing a gravel-bottom stream which is 

t r i buta ry to the Root River. This site is a 
cri t ica I habitat for the Wisconsin-endangered 
heart-leaved plaintain (Plantago cordata). 

4 NA-1 Wa rn imont Pa rk Clay 16 Mi Iwaukee Outstanding clay bluffs with spri ng seepages 
Bluff and Fen County located along the Lake Michigan shore line. 

The sp ring seepages support a ca Ica reous fen 
which contains the Wisconsin-threatened false 
asphodel (Tofieldia glutinosa). 

5 NA-2 South Mi Iwaukee 25 City of South A good-qual ity stand of southern mesic hard-
Ha rdwoods Mi Iwaukee woods dominated by sugar maple, American beech, 

and red oak. This site is cr i t i ca I hab i tat for 
the Wisconsin-endangered blue-stemmed goldenrod 
(Solidago caesia). This site is used for field 
study by Mi Iwaukee high school students. 

6 NA-2 Meyer's Woods 30 Private A southern mesic hardwood forest remnant con-
taining red oak, suga r map I e, basswood, black 
cherry, shagbark hickory, and some American 
beech. Di sturbance to the tree canopy has 
resu I ted in severa I dense stands of sapl ings. 
The woodlot contains a dive rse ground layer 
of spring ephemera Is. 

7 NA-2 Monastery Lake 64 Natu re A diverse wetland plant community consisting 
Wetland Complex Foundation of deep and sha I low ma rsh, southe rn sedge 

meadow, fresh (wet) meadow, shrub carr, 
and the last remaining tama rack swamp in 
Milwaukee County. 



Table 10 (continued) 

Number on Classification Size 
Map 19 Codea Area Name (ac res) Ownership Community Type, Description, and Comments 

8 NA-2 Mission Hills 16 Private A diverse wetland plant community consisting 
Wetland Complex of sha I low ma rsh, southe rn sedge meadow, fresh 

(wet) meadow, wet pra i rie, and shrub ca rr. Wet 
p ra i r i e s are rare wetland plant communities in 
southeastern Wisconsin. 

9 NA-2 Greenfield Pa rk 56 Milwaukee A good stand of southern dry-mesic hardwoods, 
Woods County including red and white oak, suga r map I e, and 

basswood. The intact tree canopy has maintained 
a sparse ground and shrub layer. 

10 NA-2 Bradley Woods 30 City of An old growth, southern dry-mesic ha rdwood 
Mi Iwaukee forest dominated by sugar maple and American 
and Pr i vate beech. The woodlot contains a rich and showy 

ground layer. The a rea is presently threatened 
by enc roach i ng industrial development. 

11 GEO-2 Fox Point Clay 50 Private An essentially natural reach of Lake Michigan 
Bluffs and Beach coastl ine which includes a na tu ra I I Y nou r i shed 

beach and off-shore bars. No shore line st ruc-
tures or modifications are present. The shorel ine 
at this site contains a classic example of a 
terraced coastl ine. The clay banks above support 
severa I reg iona Ily ra re p I ant species, including 
buffalo berry (Sheperdia canadensis), bush 
honeysuckle (Diervil la Ion icera), and snowberry 
(Sil::m~ho rica r~os a 16a ) . 

12 NA-3 Downe r Wood s 15 Un ivers i ty of' A second growth southern dry-mesic ha rdwood 
Wisconsin- forest containing basswood, hawthorn, white 
Mi Iwaukee ash, bur oak, and wh i te oa k. Native shrubs 

include choke cherry and dogwood. Many exotic 
shrubs have invaded the woodlot. Included 
because of its field study use by UWM students. 

13 NA-3 St. Franc is Seminary 140 City of St. A southern mesic hardwood forest dominated by 
Woods Francis and old growth sugar maple, American beech, bass-

St. Franc i s wood, and paper birch. Some native pra i r i e 
Semi na ry plants persist on the forest fringe. The a rea 

is divided by a grave I road, a sma II st ream 
tributary to Lake Michigan, and numerous tra i Is. 

14 NA-3 Esch Woods 10 Private A sma II stand of southern mesic hardwoods domi-
nated by sugar maple and American beech. A ra re 
shrub, black haw (Viburnum prunifol ium), occurs 
in this woodlot. The woodlot is presently threat-
ened by encroaching res i dent i a I development. 

15 NA-3 Biwer Woods 17 City of Southe rn dry-mesic hardwoods dominated by red 
West All is oak. The woodlot also contains a sma I I sha I low 

ma rsh. 

- - - - - - - -
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Table 10 (continued) 

Number on Classification Size 
Map 19 Codea Area Name (acres) OWnersh ip Community Type, Descript ion, and Comments 

16 NA-3 Ha r I ey-Dav i dson and 40 Mi Iwaukee A southern mes ic hardwoods dominated by suga r 
Menomonee River County and maple and basswood grad i ng into southern wet 
Pa rkway Wood s private ha rdwoods in the Menomonee River floodplain. 

The forest conta ins a rich ground layer. The 
U. S. 41 Freeway bisects the woods. 

17 Not ranked Sch Ii tz Audubon 164 National Features include a nature center, p ra i ri e 
Centerb Audubon resto ra t ion, ornamenta I plantings, wooded 

Society rav i ne, and bluff and lake terrace. A res ident 
natura list is present, and the Center is active 
in local conservation education. 

8Natural and scientific area sites are classified as fol lows: Natural area sites contain nearly intact native plant and animal 
communities bel ieved to be representative of the presettlement landscape. Natural areas can be of statewide or greater signifi
cance (NA-1), regional or county significance (NA-2), and local significance (NA-3). Areas having one or more rare, threatened, 
or endangered species are classified as rare species habitat (RSH). Areas of significant geological interest are classified as 
geological sites and can be of statewide significance (GEO-1) and county significance (GEO-2). 

bThis site was identified in the natural area inventory as an unranked natural area in Mi Iwaukee County. It was included in 
the inventory because of its relatively large size and its educational and natural resource values. 

Source: Office of Coastal Management, Wisconsin Department of Administration Scientific Areas Section, Wisconsin Department of 
Natural Resources, Natural Area Inventory, Wisconsin's Great Lakes Coast Revised 1980; and SEWRPC. 
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1 
2 
3 
~ 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1~ 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2', 
25 
26 
27 
26 
29 
30 
31 
32 
33 
3~ 
35 
36 
37 
38 
39 
"0 
~1 
',2 
1,3 
1,1, 
1,5 
1,6 
'17 
1,8 
1,9 
50 
51 
52 
53 
5~ 
55 
56 
57 
56 
59 
60 
61 
62 
63 

6~ 
65 
66 
6l 
68 
69 
70 
71 
72 

Table 11 

MILWAUKEE COUNTY PARKS AND PARKWAYS: 1984 

Site Name 

Alcott •••••••••••••••••••• 
A t~JOflqU in ••••••••••••••••• 
Armour ...•.•....•••••••••• 
Alkinson .•.•...•.•.......• 
Baran ..................•.. 
Ba rnCi rd .•••.•••••••••••••• 
[lay Viewb ............... . 
Ilende r •••••••••••••••••••• 
IIi!! Bay .................. . 
Bluff ••••••••••••••••••••• 
Brown Oeer •••••••••••••••• 
Dtlrns Triangle .......... .. 
C&~W Railway Right-or-Way. 
Caesar's ................. . 
Cannon .•.......•....•••..• 
Carver ...................• 
Cathedral Square •••••••••• 
Center ......•..•••.•...••• 
Ch i ppewa •••••••••••••••••• 
C I a rke Squa re ••••••••••••• 
Clas ..•••••••••••••••••••• 
Co I umbus •••••••••••••••••• 
(:oopcr ................... . 
Copernicus ...••..••.••.•.• 
Cudahy ..•••••••••••••••••• 
Cudahy Nature Preserve ••• 
Currie ................... . 
Oa Ie Creek .............. .. 
OJ necn .......•.•••••.....• 
Doc to rs ..•......••.•••.... 
Ooyne ••••••••••••••••••••• 
[lretzka ••••••••••••••••••• 
[stab rook ••••••••••••••••• 
[uclid ................... . 
Fa I k •••••••••••••••••••••• 
Frankl in ................. . 
rranklin Nursery Site ••••• 
~ ronmming ................ . 
Ga,-den flomes Square ••••••• 
r.i Inlan Triangle ........•.. 
Gordon .•..•.••.••••••••••• 
Grant b ••••••••••••••••••• 
Grantosa Parkway ......... . 
Granville ......•.•••••...• 
Greeno . ......••. " ....•... 
Greeflfield •••••••..••••••• 
Grobschmidt ...•.•..•...... 
lIa les Coroners •...•.••••••• 
Hanson ....•.•••..••.•••..• 
ifiqhl and .....••.•......... 
110 Iler .••••.•••••••••••••• 
110 I t ............••••.•.... 
lIoney Creek Pa rkway ••••••• 
lIoyt. ••••••••••••••••••••• 
"umoo 1 dt . ....•••••••••.... 
Jackson .•••..•.•••••••••• • 
Jacobus ......•••.•••••.•.. 
Johnson IS ................. . 

Jollnstono ................ . 
Juneau .......••••••••..••• 
Kern ...••.•....•••••.••... 
King .••••••••••••••••••••• 
Kirlnickinnic River 

Po rk'oo'ay •••••••••••••••••• 
Kletzsch •••••••••••••••••• 
Kops ..•..••••••••••••••••• 
Ko~r:: iuszko ..•.........•... 
I a rollette .............. . 
Lake . ......•••••....•••••• 
lake Michigan-North ••••••• 
L i IICO I n ... ......•.......•. 
L i nco I n Creek Pa rkway ••••• 
t i rulbcrqh ....•••.•....•••• 

Acres 

17 
10 
16 

1 
32 
11 
31 

306 
6 
7 

365 
1 

15 
2 
9 

20 
2 
5 

10 
2 
1 
8 
6 

22 
16 
1,2 

209 
115 
59 
1,9 
35 

327 
115 

9 
216 

10 
165 

73 
2 __ e 

111 
374 

11 
11 
36 

295 
155 

35 
1~ 

3 
16 
2~ 

160 
35 
71 

117 
33 
11 
13 
16 
28 
21 

237 
119 

6 
35 
18 

137 
96 

32', 
1;>9 

3 

County 
Classlficatlon 8 

NP 
tiP 
NP 

SNP 
5111' 

NP 
SRP 
SRP 
SRP 
SNP 
SRP 

GS 
CPW 
SNP 
se 
SC 

BOP 
NP 
Ill' 

SUP 
BOP 

NP 
SC 
tiP 
NP 

NAT. PRES. 
SRI' 
NPW 

CP 
SRI' 
SMP 
SRI' 

11P 
NP 
MP 
MP 
NP 
CP 

SNP 
GS 

SCP 
SRP 
NPW 

NP 
SCP 
SRP 

MP 
SCP 

NP 
SNP 
SMP 
SCI' 
CPW 

CP 
CP 
MP 

SCP 
NP 
NP 

SRI' 
SCI' 
SCP 

MPW 
MP 
NP 
CP 

SCI' 
SRI' 
RPW 
SRP 
CPW 
SNP 

Number on 
Map 20 

73 
7~ 

75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
9', 
95 
96 
97 
96 
99 

100 
101 
102 
103 
104 
105 
106 
107 
106 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
12~ 

125 
126 
127 
128 
129 
130 
131 
132 
133 
13~ 
135 

136 
137 
138 
139 

Site Name 

Lindsay; •••••••••••••••••• 
Li ttl e Menomonee 
River Parkway •••••••••••• 

Lyons ••••••••••••••••••••• 
Mad I son ••••••••••••••••••• 
Maintenance ••••••••••••••• 
Ma it I and •••••••••••••••••• 
~Ian i toba •••••••••••••••••• 
11a rquet te (Pe re) .......... 
McCarty ••••••••••••••••••• 
McGovern •••••••••••••••••• 
McKinley ....... " ••••••••• 
Meaux •••••••••••••••• , •• , • 
Menomonee River Parkway ••• 
Metca I fe •••••••••••••••••• 
11i Iwaukee River Parkway ••• 
Mitchell ••••••••••••••••• 
~Iitchell Airport .......... 
Mitchel I Boulevard 
Moody ••••••••••••••••••••• 
Morgan Triangle ••••••••••• 
Nash •••••••••••••••••••••• 
Noyes ••••••••••••••••••••• 
Oak Creek Parkway ••••••••• 
Oakwood ••••••••••••••••••• 
Parksite 56 ••••••.•••••••• 
Parkslte 59 ••••••••••••••• 
Parksite 6~ .............. . 
Parksite 65 ••••.•.•..••••• 
Parksite 71 .............. . 
Pleasant Va I ley ......... .. 
Prospect Triangle ••••••••• 
Pulaski (Cudahy) •••••••••• 
Pulaski (Mi Iwaukee) ...... . 
Ra i nbow ••••••••• , ••••••••• 
Rawson ................... . 
Red Arrow ••••••••••••••••• 
Riverfront Launch Site, ••• 
Riverside •••.•••••••••••••• 
Root River Parkway •••••••• 
Rose •••••••••••••••••••••• 
Saveland •••••••••••••••••• 
Schoenecker .............. . 
Scout Lake ............... . 
Sherldan b ............... . 
Sherman .................. . 
Smith .................... . 
South Shore b ........... .. 
St. Martin's ............. . 
Tiefenthaler ............. . 
Tippecanoe •••••••••••••••• 
Trimborn Farm ............ . 
Underwood Creek 

Pa rkway •••••••••••••••••• 
Valley •••••••••••••••••••• 
Vogel ••••••••••••••••••••• 
Wahl •••••••••••••••••••••• 
'ria Iker Square ........... .. 
Warnlmontb ............. .. 
Washington ............... . 
Wedgewood ••••••••••••••••• 
West Mi Iwaukee •••••••••••• 
Whi tna I I •••••••••••••••••• 
Wi Ison •••••••••••••••••••• 
Wilson Recreational 

Center ••••••••••••••••••• 
Wisconsin Avenue •••••••••• 
Wyrick •••••••••••••••••••• 
Zablocki •••••••••••••••••• 
Zeld ler ••••••••••••••••••• 

Tota I Site Area 

Acres 

10 

883 
13 
59 
~ 

27 
5 
2 

61 
70 
90 
24 

6113 
8 

117 
61 
19 
16 
~ 
1 
7 

81 
1,027 

278 
17 
9 
5 
8 

200 
7 
1 

17 
18 
26 
28 

1 
1 

22 
3,953 

9 I, 
18 
72 
78 
21 
20 
~8 
19 
11 
15 

8 

386 
2 

12 
11, 

2 
302 
135 

6 
20 

640 
78 

58 
18 
20 
47 

1 

11',775 

County 
Classificatfon:l 

NP 

MPW 
NP 
CP 
511 

SI-IP 
NP 

BDP 
CP 
CP 

SRP 
SCI' 
MPW 

MPW 
SRP 

NP 
SCI' 
SCP 

GS 
NP 
CP 

MPW 
SRP 

CP 
NP 

SNP 
SNP 

MP 
SNP 

GS 
NP 

SNP 
SMP 
SCP 
BOP 
SRP 
SCP 
RPW 
SCP 
SNP 
SMP 
SCI' 
SRP 
SCP 
SCP 
SRP 

NP 
SCI' 

NP 
SRP 

MPW 
SNP 

UP 
NP 

Stlp 
snp 

MP 
NP 

SCP 
RP 
MP 

SMP 
SNP 

UP 
SIW 
BDp 

aTile Mi Iw"ukee County Department of Parks, Recreation and Culture has placed each county park and parkway site in one of the 
following classificatlolls: reglollal park-RP; regional parkway-RPW; special regional park-SRP; metropol iton p1lrk-MP; metropolitan 
pa rkway-,-tPW: spec: i f1 I me L ropo I f Lan pa rk-S'.,p; commun i ty pa rk-CP; commun i ty pn rkw~y-CPW; spec i a I commlln i ty pa rl<-SC; no i 9hho dwod 
park-NP; lIef~fllH}rflo(Jd parkwuy-NPW; spuGlal noluhhorhood pnrk-SNP; central business district park-BOP; grocnspot-GS; service 
orca-SA; and Ualtlr'C Pn.!scrvo-NAJ. PHlS. 

bOay Vle~, Grant, Sheridan, South Shore, .and Warnfmont Parks comprise Lake Michigan-South. The totol area of these five sitos 
Is 833 acres. This site Is classified as a regional parkway \RPW). 

cLess than one acre. 

SOllrco: SrWRI'C. 
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Map 20 

MILWAUKEE COUNTY PARK AND PARKWAY SYSTEM 

Source : SEWRPC. 
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sites encompassing 1,712 acres; and 163 privately owned outdoor recreation 
sites, including nonpublic school sites, encompassing 2,426 acres. State
owned outdoor recreation sites in the County in 1984 included the Havenwoods 
Forest Preserve and Nature Center and State Fair Park, encompassing a total 
of 451 acres combined. A detailed list of the other public and private park 
and outdoor recreation sites in Milwaukee County in 1984 is presented in 
Appendix B of this report. 

The eXisting park and open space sites in the County constitute an important 
recreational and natural resource, and an evaluation of the impacts of locat
ing solid waste facilities near parklands would have to be a part of any 
detailed, site-specific studies of the overall suitability of various sites. 
It is important to point out that lands formerly utilized for landfilling 
have, upon closure and reclamation, been converted to uses such as ballfields 
and other intensive recreational uses. One such site, located on Milwaukee 
County-owned land in the City of Franklin, is planned for conversion to a 
skiing facility following the completion of landfill operations. 

Historic Sites: Historic sites in Milwaukee County have important educa
tional and cultural values. Therefore, solid waste management planning efforts 
should include an identification of the important historic sites. A variety of 
inventories and surveys of sites that possess architectural, cultural, and 
archaeological merit have been conducted by various units and agencies of gov
ernment in Milwaukee County. The results of these inventories and surveys--on 
file at such agencies as the City of Milwaukee Historic Preservation Office 
and the Wisconsin State Historical Society--indicate that there were more than 
10,000 historic sites in Milwaukee County in 1984. 

The sites of known historic significance in Milwaukee County are listed on 
the National Register of Historic Places. As shown on Map 21 and listed in 
Table 12, in 1984 there were 102 sites listed on the National Register, 
including 91 individual sites and 11 historic districts. Importantly, addi
tional sites of historic significance may be identified in the future and 
listed on the National Register. Thus, during the detailed site feasibility 
study phase, the potential impacts of the location of a specific solid waste 
facility on historic sites must be investigated. 

SOLID WASTE SOURCES, QUANTITY, AND CHARACTER 

A knowledge of the amount, characteristics, and sources of solid waste is 
necessary to the development of an efficient and environmentally sound solid 
waste management plan. This portion of the report describes the existing quan
tities and characteristics of the solid waste generated in the study area, and 
identifies the sources of these wastes. The information in this section was 
based on data obtained from the Wisconsin Solid Waste Recycling Authority, 
the W is cons in Department of Natural Resources, and inventory data co llected 
from the local units of government, industries, commercial establishments, 
institutions, landfill operators, and solid waste collection operations in the 
County as a part of the study. Copies of the questionnaires utilized in the 
inventory of the local units of government and county industries, commercial 
establishments, and institutions are provided in Appendix C. 

Solid wastes generated within the County may be classified into five categor
ies: residential, commercial, industrial, agricultural, and a special category 
for all other solid wastes. These five categories may be described as follows. 

Residential--Solid wastes which are generated by both urban and rural house
holds, including households residing in multifamily dwelling units within 
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the County, and cons ist mainly of food wastes, ashes, and rubbish. Rubbish 
includes paper, cardboard, garden and lawn trimmings, plastics,·· textiles, 
and dirt. These wastes do contain limited amounts of hazardous materials 
such as paints, cleaning compounds, and pesticides. These wastes are some
times referred to as domestic, municipal, or household wastes. 

Commercial--Solid wastes which are generated by wholesale, retail, and ser
vice establishments such as stores, offices, restaurants, and hotels, as 
well as wastes generated by public institutions and recreational land uses. 
These wastes are variable in character, but when taken as a category are 
normally composed of materials similar to residential wastes. 

Industrial--Solid wastes which are generated by a variety of light and heavy 
manufacturing and processing operations, lumbering, and chemical plants. 
These wastes are highly variable in character. Toxic and hazardous wastes, 
and wastewater treatment sludges which require special consideration in 
processing and disposal, are not included in this category but are included 
in the special solid waste category. 

Agricultural--Solid wastes which are generated by the agricultural industry 
and consist primarily of livestock and poultry manure, crop residue, and 
dead animals. 

Special--Solid wastes which consist of all wastes other than the above cate
gories. This category includes construction/demolition wastes, hazardous 
wastes, wastewater treatment sludges, and septic tank and holding tank 
wastes. These wastes usually require special handling and disposal 
techniques. 

Each of these waste categories is discussed in the following paragraphs, which 
are followed by a summary of the quantity and characteristics of the total 
solid waste stream generated in Milwaukee County. 

Residential Wastes 

Residential wastes include all wastes normally generated by household activi
ties. Several studies have been conducted to identify the amount of such 
wastes generated. In 1981, the Wisconsin Department of Natural Resources (DNR) 
developed a state solid waste management plan4 which examined statewide 
solid waste management practices. That study indicated that the unit volume of 
residential solid waste generated within the State varies with community size. 
The average generation rates associated with four different community size 
categories were as follows: 

• 2.0 pounds per capita per day for civil divisions having resident popu
lations of fewer than 2,500 people, 

• 2.7 pounds per capita per day for civil divisions having resident popu
lations of between 2,500 and 10,000 people, 

4Wisconsin Department of Natural Resources, Wisconsin Solid Waste Management 
Plan, February 1981. 
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Map 21 

SITES OF KNOWN HISTORICAL SIGNIFICANCE IN MILWAUKEE COUNTY 
LISTED ON THE NATIONAL REGISTER OF HISTORIC PLACES 
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Source : SEWRPC . 
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LEGEND 

LOCATION OF '-USTORICAl. SITES ON THE 
NATIONAL REGISTER OF HISTORIC PLACES 
AND IOENTIF ICATION NUMBER 
(SEE TABLE 12) 
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Map 21 (continued) 
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Table 12 

HISTORIC SITES IN MILWAUKEE COUNTY LISTED ON 
THE NATIONAL REGISTER OF HISTORIC PLACES: 1984 

Number on 
Map 21 Site Name 

01 Benjamin Church House ....•••.•.••.... 
02 Lowell Damon House ......••••••••..•.• 
03 Pabst Theatre ..........•.....•••••••. 
04 Frederick C. Bogk House .•...••...•••• 
05 Jeremiah Curtin House .....•......••.• 
06 Holy Trinity--Our Lady of 

Guadalupe Roman Cathol ic Church ••.•. 
01 North Point Water Tower ••.••....••••. 
08 Old St. Mary's Church ••••••••.••.•..• 
09 St. Josaphat Basil ica ....•••.......•• 
10M i I wa u kee City Ha I I .....•••••••.•••.. 
11 Mi Iwaukee County Historical Center .•. 
12 Fede ra I Bu i I ding ..••...•.•••..••••••. 
13 611 N. Broadway Bui Iding ........... .. 
14 Mitchel I Bui Iding .....•.••.•..••..... 
15 Mackie Bui Iding .................... .. 
16 Milwaukee-Downer "Quad" .......••...•• 
11 Henn i Ha I I .•..•....................•• 
18 St. Patrick's Cathol ic Church ...•.••. 
19 Annunciation Greek Orthodox Church 
20 Immanuel Presbyterian Church •..••..•. 
21 I ron Block .......................... . 
22 AI I Saint's Episcopal Cathedral 

Comp I ex .....••...........•.••••••... 
23 St. Paul's Episcopal Church .......... 
24 First Unitarian Church ....•..••.••••. 
25 Central Library ...........•....••.••• 
26 Lloyd R. Sm i th .................•....• 
21 St. John's Catholic Cathedral •.•••..• 
28 Charles AI I is House .......•••••••...• 
29 Frederick Pabst House .............. .. 
30 German-Eng I ish Academy .............. . 
31 Jos. Schl itz Brewing Company Saloon •• 
32 Victor Schl itz House ....•....••.•.••. 
33 Robert Machek House .......•...••.••.. 
34 Painesvi I Ie Chapel .•........•••.•.••. 
35 Turner Ha II ... , .........•.••••..••... 
36 Abbott Row .......................... . 
31 Edward Elwel I House .......•..•..•.... 
39 Puddler's Hall ...................... . 
40 Edward Richards House ...••••....•.... 
41 Eng lema nn Ha I I ..........••••..•••.... 
42 Furlong Lime Ki In .......••••..••.•••. 
43 Joseph W. Kalvelage House ••...•••.•.. 
44 Boston Store .•.......•....•.•.••••... 
45 Gimbels ..................•••...•..... 
46 Majestic Bui Iding ....•••.••••••.•.•.. 
41 Plankinton Arcade .......••....•..•••. 
48 South Mi Iwaukee Depot 

Passenger Station .........•.•.••••.. 
49 Mathews Brothers Bui Iding ••.....••..• 
50 Engine Company No. 18 Firehouse •••.•• 
51 Chief Henry Lippert Chemical 

Engine House No.1 ..•.•.••••....••. 
52 St. Vincent's Asylum ..•...••••••••.•• 
54 Trinity Evangel ical Lutheran 

Church ................••••.•••••••• 
55 St. James Episcopal Church ••••..••••. 
56 Charles Quarles flouse ....••••..•••••• 
51 Graham Row ...•....••....•••.•..••••.. 
58 Teutonia Avenue State Bank ....•••••.• 
59 H. Ge i b i sch Bu i I ding .•••••••...•••••. 
60 B. A. Middough House ................ . 
62 Spring Grove Site .•.....•••••.••.••.. 
63 Mi Iwaukee Metropol itan Sewage 

Treatment Plant .••...•....••..•..••• 
64 Wood National Home for Disabled 

Volunteer Soldiers and National 
Cemetery .............•........••.•.• 
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Location 

T1N R22E, Section 4 
T1N R21E, Section 21 
T1N R22E, Section 29 
T1N R22E, Section 15 
T6N R21E, Section 33 

T1N R22E, Section 32 
T1N R22E, Section 22 
T1N R22E, Section 28 
T6N R22E, Section 5 
T1N R22E, Section 29 
T1N R22E, Section 11 
T1N R22E, Section 29 
T7N R22E, Section 29 
T1N R22E, Section 29 
T1N R22E, Section 29 
T1N R22E, Section 10 
T6N R22E, Section 15 
T1N R22E, Section 32 
T1N R21E, Section 5 
T1N R22E, Section 28 
T1N R22E, Section 29 

T1N R22E, Section 21 
T1N R22E, Section 21 
T1N R22E, Section 21 
T1N R22E, Section 29 
T1N R22E, Section 22 
T1N R22E, Section 28 
T1N R22E, Section 21 
T1N R22E, Section 30 
T1N R22E, Section 28 
T6N R22E, Section 9 
T1N R21E, Section 25 
T1N R22E, Section 19 
T5N R21E, Section 24 
T5N R22E, Section 29 
T1N R22E, Section 21 
T1N R22E, Section 21 
T6N R22E, Section 9 
T6N R22E, Section 9 
T1N R22E, Section 10 
T6N R21E, Section 28 
T1N R21E, Section 25 
T1N R22E, Section 29 
T1N R22E, Section 29 
T7N R22E, Section 29 
T1N R22E, Section 29 

T5N R22E, Section 11 
T1N R22E, Section 29 
T1N R22E, Section 11 

T1N R22E, Section 11 
T6N R22E, Section 5 

T1N R22E, Section 29 
T7N R22E, Section 29 
T1N R22E, Section 15 
T1N R22E, Section 21 
T1N R22E, Section 18 
T1N R22E, Section 11 
T1N R22E, Section 21 
T8N R22E, Section 19 

T1N R22E, Section 33 

T1N R21E, Section 35 

Level of 
Significance a 

State 
Local 
Local 
State 
Local 

Local 
Local 
Local 
State 
Local 
Loca I 
Local 
Local 
Local 
Loca I 
State 
State 
Loca I 
Nat i ona I 
Local 
National 

Nat i ona I 
Local 
Local 
State 
State 
State 
State 
State 
Loca I 
Local 
EI ig ible 
Local 
Local 
Local 
EI ig ible 
Nat i ona I 
EI ig ib Ie 
EI ig ible 
EI ig ib Ie 
EI ig ib Ie 
Local 
EI ig ib Ie 
EI ig ib Ie 
EI ig ib Ie 
EI ig ib Ie 

Local 
EI ig ible 
EI ig ible 

EI ig ible 
EI ig ible 

State 
Local 
Local 
Local 
EI ig ible 
EI ig ible 
EI ig ible 
State 

EI ig ible 

EI ig ible 

Year 
Li sted 

1972 
1972 
1972 
1972 
1972 

1972 
1973 
1973 
1973 
1973 
1973 
1973 
1973 
1973 
1973 
1974 
1974 
1974 
1974 
1974 
1974 

1974 
1974 
1974 
1974 
1974 
1974 
1975 
1975 
1977 
1977 
1977 
1977 
1977 
1977 
1983 
1977 
1977 
1977 
1978 
1978 
1978 
1978 
1978 
1978 
1978 

1978 
1918 
1978 

1978 
1978 

1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 

1979 

1980 

I 
1 

I 
I 
I 
1 

J 

I 



Table 12 (continued) 

Number on 
Map 21 Site Name 

65 Sixth Church of Christ Scientist ..... 
66 Knapp-Astor House ..........•••.•..••• 
67 Sunnyh i I I Home ........•.•.••........• 
68 North Point Lighthouse .............. . 
69 Trimborn Farm ...........•..•......... 
70 Forest Home Cemetery and Chapel ..... . 
71 Elderwood ........................... . 
72 Mi Iwaukee Fire Department High 

Pressure Pumping Station .•.......... 
74 East Center Street Natatorium ......•. 
75 Milwaukee County Courthouse ......•... 
76 Women's Club of Wisconsin .......... .. 
77 Germania Bui Iding ................... . 
78 Valentin Blatz Brewing Company 

Off i ce Bu i I ding .•..•....•........•. 
79 Astor on the Lake ................... . 
80 Baumbach Bui Iding .................. .. 
81 South 11th Street Bridge •...••...•... 
82 Herman Uilein House ................. . 
84 State Bank of Wisconsin/Bank 

of Mi Iwaukee ...........•...•...•.... 
86 St. John De Nepomuc Rectory .•......•. 
88 William Steinmayer House ..•••........ 
89 Shorecrest Hotel ...........•.•...•... 
90 Shorewood Vi I lage Hal I .............. . 
91 Baasen House-German yMCA ....••....... 
92 Fourth Street School ........•........ 
94 Frederick Ketter Warehouse ....•.....• 
95 Mayer Boot and Shoe Company Building. 
98 Publ ic School No. 27 ........•........ 
99 Oneida Street Station ...•...•........ 

101 Wa rd Memo ria I Ha I I .......•...•....•.. 
201 Milwaukee News Building and 

Mi Iwaukee Abstract Association 
Bu i I ding ••.•••..•.....•••.••••••••.. 

Number on 
Map 21 Site Name 

38 
53 
61 
73 
83 

85 
87 
93 
96 
97 

100 

Historic Districts 

First Ward Triangle ................ . 
Walker's Point .......•......••.•.•.. 
North Point South .....•......•...•.•. 
Bay View ..............•.•••••......• 
Historic Third Ward ................ .. 

St. Francis of Assisi ............... . 
Joseph Schl itz Brewing Company •...•.• 
Gallun Tannery ...................... . 
N. Fi rst Street ..................... . 
N. Third Street ..................... . 
Vi ne/Rese rvo i r .......•.•.•••.••...•.• 

Location 

T7N R22E, Section 28 
T7N R22E, Section 21 
T7N R21E, Section 21 
T7N R22E, Section 15 
T6N R21E, Section 28 
T6N R22E, Section 7 
T8N R22E, Section 20 

T6N R22E, Section 5 
T7N R22E, Section 17 
T7N R22E, Section 29 
T7N R22E, Section 28 
T7N R22E, Section 29 

T7N R22E, Section 29 
T7N R22E, Section 28 
T7N R22E, Section 28 
T7N R22E, Section 32 
T8N R22E, Section 33 

T7N R22E, Section 28 
T8N R22E, Section 7 
T7N R22E, Section 29 
T7N R22E, Section 22 
T7N R22E, Section 10 
T7N R22E, Section 20 
T7N R22E, Section 20 
T7N R22E, Section 20 
T7N R22E, Section 20 
T7N R22E, Section 20 
T7N R22E, Section 29 
T8N R22E, Section 33 

T7N R22E, Section 28 

Location 

T7N R22E, Section 21 
T7N R22E, Section 32 
T7N R22E, Section 22 
T6N R22E, Section 9-10 
T7N R22E, Section 28-

29, 32-33 
T7N R22E, Section 20 
T7N R22E, Section 20 
T7N R22E, Section 21 
T7N R22E, Section 17 
T7N R22E, Section 20 
T7N R22E, Section 20 

Level of 
Significancea 

Local 
Local 
Local 
Local 
Local 
State 
Local 

Local 
EI ig ible 
Local 
Nat i ona I 
Nat i ona I 

Nat i ona I 
Local 
Local 
EI ig ible 
Local 

State 
EI ig ible 
EI ig ible 
Loca I 
Local 
Local 
Nat i ona I 
Local 
Local 
Local 
National 
State 

Loca I 

Level of 
Significancea 

EI ig ible 
Local 
Local 
Loca I 
State 

EI ig ible 
EI ig ible 
Local 
Loca I 
Local 
Loca I 

Yea r 
Li s ted 

1980 
1980 
1980 
1984 
1980 
1980 
1980 

1981 
1982 
1982 
1982 
1983 

1983 
1984 
1983 
1983 
1983 

19811 
1984 
1984 
1984 
1984 
1984 
1984 
19811 
1984 
1984 
1984 
1983 

1982 

Yea r 
Li sted 

1977 
1978 
1979 
1982 
1984 

1984 
1984 
1984 
1984 
1984 
1984 

8Sites I isted as "el igible" meet the requirements for nomination to, and I isting on, the National 
Register of Historic Places. However, the property owners of such sites have fi led notarized objec
tions to the listing of the property. In such cases, under federal regulation, determinations of 
el igibi I ity are made in I ieu of I isting in the National Register. At such time as the owners with
draw their objections to I isting, the properties may then be I isted on the National Register. 

Source: The State Historical Society of Wisconsin and SEWRPC. 

71 



• 3.2 pounds per capita per day for civil divisions having resident popu
lations of between 10,000 and 30,000 people, and 

• 3.6 pounds per capita per day for civil divisions having resident popu
lations of greater than 3Q,000 people. 

The total annual residential solid waste load in the County during 1984 was 
estimated using information provided in a solid waste management questionnaire 
which was completed by each municipality in the County. A copy of the ques
tionnaire is presented in Appendix C. Based on this information, it was esti
mated that in 1984, 447,500 tons of residential solid waste were generated in 
the County. This quantity does not include that portion of residential solid 
wastes which is recycled. It was estimated that 13,000 tons per year, or 0.08 
pound per capita per day, are recycled. These recycled materials are comprised 
of paper, metal, and glass. 

Seasonal variations in residential solid waste production were also evaluated. 
Normal changes in solid waste generation due to seasonal activities such as 
initial yard cleanup activity in spring and leaf raking in fall increase the 
volume of solid waste. As is discussed below, this factor causes fluctuations 
in the rate of solid waste generation. 

Residential waste contains a variety of components, with paper products gen
erally making up slight ly more than half of the weight, and food and yard 
wastes constituting the next largest components of waste. There have been many 
studies conducted to determine the composition of residential waste. Data pro
vided by the Governor's Recycling Task Force on Solid WasteS and the Wis
consin Solid Waste Recycling Authority 6" pertaining to the average composition 
of residential wastes were used to estimate the residential solid waste compo
sition in Milwaukee County. Based on this information, the average composition 
of residential solid waste is as follows: 

Component Percent by Weight 

Paper. . . . . .. . . . . . . . . 47 
Food. . . . . . . . . . . . . . . . 12 
Yard Wastes......... 10 
Glass. . . . . . . . . . . . . . . 7 
Metals. . . . . . . . . . . . . . 7 
Plastics. ........... 6 
Textiles............ 4 
Wood. . . . . . . . . . . . . . . . 2 
Unclassified and 
Miscellaneous ..... . 5 

5Board of Engineering Consultants, Wisconsin Solid Waste Recycling--Predesign 
Report, Governor's Recycling Task Force on Solid Waste,- May 1973. 

6Wisconsin Solid Waste Recycling Authority, Preliminary Engineering Report for 
Recycling in Region II, 1981. 

'Wisconsin Solid Waste Recycling Authority, Final Report for Implementation of 
Recycling for Region I, March 1981. 
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Commercial Wastes 

Commercial solid waste is generated by transportation, communications, wholesale trade, retail trade, finance, and service industry establishments, including stores, restaurants, offices, hotels, motels, and warehouses. This category also includes solid wastes generated by governmental and institutional establishments, including hospitals and nursing homes, except special items such as pathological wastes and chemicals. Demolition and construction solid wastes are not included in the commercial wastes category but rather in the special wastes category. 

The 1981 study by the DNR estimated that 1.1 pounds per capita per day of commercial solid waste is generated within the State. Economic activity, as measured by the proportion of workers employed in each major industrial category, is one means of relating commercial activity within the County to that within the State. In 1980, about 65 percent of the workers in Milwaukee County were employed in activities generating commercial solid wastes, including transportation, communication, utilities, trade, finance, insurance, real estate, services, and government. This compares to 60 percent of the employment being related to these commercial activities statewide. 

The annual amount of commercial solid waste generated in the County was determined using data provided by local officials in the municipal solid waste questionnaire, information provided in a separate solid waste questionnaire mailed to the 40 largest generators of commercial and institutional solid wastes in the County, and the above-referenced DNR per capita commercial solid waste generation rate. 

Based on these determinations, it was estimated that 135,675 tons of commercial waste are generated in the County per year. This quantity does not include an estimated 55,000 tons per year, or 0.3 pound per capita per day, of commercial solid wastes which are recycled or incinerated. These recycled materials are comprised primarily of paper and cardboard. The total commercial solid waste load was allocated spatially among the civil divisions in the County on the basis of the distribution of commercial land uses in the County. 

The composition of commercial solid waste varies with the individual source. How.ever, overall, the components of commercial wastes are similar to the components of residential wastes. The previously referenced studies prepared for the Governor's Recycling Task Force on Solid Waste, and information provided by the Wisconsin Recycling Authority regarding the composition of commercial solid wastes, were used to estimate the commercial solid waste composition in Milwaukee County. Based on this information, the average composition of commercial solid wastes is as follows: 

Component 

Paper ............. . 
Food .............. . 
Metals ............ . 
Glass ........... " . 
Plastics .......... . 
Unclassified and 
Miscellaneous ..... 

Percent by Weight 

56 
10 

9 
6 
6 

13 

73 



I ndustrial Wastes 

Industrial waste consists of the residue from a variety of manufacturing and 
processing activities. The waste from industries is primarily scrap paper, 
wood, metals, glass, sands, textiles, plastics, and sludges. This category 
does not include toxic and hazardous wastes, oils, solvents, or chemical 
sludges, which are included in the special solid waste category. The type of 
industries located in the County are diverse and include those involved in the 
manufacturing and/or processing of nonelectrical and electrical machinery; 
fabricated metal products, equipment, and supplies; food; textiles; wood prod
ucts; plastics; chemicals; precision instruments; and printed materials. 

In Milwaukee County, approximately 28 percent of the employed labor force is 
employed in some type of manufacturing industry. The waste generated from 
industrial sources in the County can be estimated by applying per capita or 
per manufacturing employee factors to the resident population or the manufac
turing employment in the County, or can be determined from surveys conducted 
of major industries. 

The Wisconsin Solid Waste Management Plan provides estimates of industrial 
solid waste generation for each industrial classification. The estimated waste 
generated by each industry, segregated by the Standard Industrial Classifica
tion (SIC) code, is shown in Table 13. A solid waste survey was conducted of 
150 industries in the study area to evaluate further the amount of industrial 
solid waste being generated in the County, with 41 industries, or about 27 
percent of the industries, responding. The industries surveyed represented a 
cross-section of the industrial employment and concomitant waste generation 
in the County. 

Based on these sources of information, it was estimated that 346,800 tons of 
industrial solid waste were generated in the County in 1984. This quantity 
does not include an estimated 250,000 tons per year, or 1.5 pounds per capita 
per day, of industrial wastes which are recycled or incinerated. These recycled 
materials are comprised primarily of paper, cardboard, metal, wood, glass, and 
miscellaneous materials. 

Agricultural Wastes 

Agriculture is not a major industry in Milwaukee County, accounting for only 
about 0.2 percent of the total employment in the County in 1980. Solid wastes 
result from agricultural activities such as the planting and harvesting of 
row, field, tree, and vine crops; the production of milk; and the production 
of animals for meat, including the operation of feed lots. 

Most of the agricultural wastes that are produced are naturally recycled, and 
returned to the soil. The agricultural wastes are generally recycled on the 
agricultural fields of the farm where they are generated. Agricultural wastes 
are high in organic content and valuable for the maintenance of soil produc
tivity. Data on the amounts of agricultural waste are provided in the state 
solid waste management plan, including waste generation rates associated with 
various crop acreage and numbers of livestock. Table 14 indicates the solid 
waste production rates based upon that DNR report and upon analyses conducted 
by the Regional Planning Commission as a part of its regional water quality 
management planning effort. 
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Table 13 

WASTE GENERATION RATES FOR INDUSTRIES 
BY STANDARD INDUSTRIAL CLASSIFICATION 

Standa rd 
Industrial 

Classification 
Code Number 

20-39 
20 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

Industry 

All manufacturing •.•.•.•...•••.•••..•......•. 
Food products ••..•..•.......••...•..•.......• 
Textile mill products .......•........•....... 
Appa re I ...................•.•.....•.......... 
Lumber and wood products, except furniture ... 
Furniture and fixtures ...•.•••......•......•• 
Paper and al I ied products ......•.•..•......•. 
Printing and publ ishing .••.••••••..•.•......• 
Chemica I s .•.••.•............•..•.•..•......•• 
Petroleum refining ...•......••......•...•..•• 
Rubber and plastics products .•..•............ 
Leather and I eather products •.•.•..•....•...• 
Stone, clay, glass, and concrete products .•.• 
Primary metals •....•........•..••...•••...••• 
Fabricated metal products ......••....•....... 
Machinery, except electrical ....•....•..•.... 
Electrical and electronic machinery ••.•..•... 
Transportation equipment ........•••.•........ 
Prec i s ion i nst ruments ......•...•••...•...•..• 
Miscellaneous manufacturing industries .•.•••• 

Source: Wisconsin Department of Natural Resources. 

Estimated Waste 
Generation Rate 

(pounds pe r 
employee 
per day) 

26.7 
1.7 
1.3 

89.0 
6.8 

81.7 
6.2 

45.0 
159.2 

6.1 
1.1 

125.0 
36.8 
20.4 
19.9 
14.7 
7.1 
1.9 
6.6 

Based upon the solid waste production rates provided in Table 14, 1980 agri
cultural land use data collected by the Regional Planning Commission, and 
information contained in the 1984 Wisconsin Agricultural Statistics report, it 
is estimated that 27,205 tons of agricultural waste were generated in Milwau
kee County in 1983. Of this total, about 8,275 tons, or 30 percent, were 
animal wastes. Animal wastes can be a solid waste management problem in areas 
where certain agricultural practices result in the concentrated generation of 
these wastes. However, such wastes are generally not produced in large enough 
quantities in Milwaukee County to be a problem. There are three major alterna
tives for processing and/or disposal of animal wastes--landfilling, digestion 
to stabilize the waste, and land application. It is reasonable to assume that 
most agricultural and animal wastes generated in the County will be recycled 
by application on agricultural lands. Accordingly, this study does not address 
the management of agricultural wastes generated in the County. 

Special Wastes 

Special wastes include bulky. wastes, such as appliances, trees and brush, 
street sweepings, demolition and construction wastes, sewage sludge, septic 
and holding tank wastes, and hazardous wastes, such as chemicals, solvents, 
and oils. These wastes appear in the waste stream and pose special disposal 
problems. In general, these wastes should not be mixed with residential, com
mercial, and nonhazardous industrial wastes, but rather are intended to be 
collected and disposed of separately. 

Bulky Wastes: This subcategory includes discarded appliances (white goods) 
and items of furniture. The white goods are increas ingly finding their way 
to scrap dealers for metal recovery. These items, because of their size and 
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Table 14 

AGRICULTURAL SOLID WASTE PRODUCTION 
IN MILWAUKEE COUNTY: 1983 

Annual Waste 
Production Sol id Waste 

Factor per Yea rb Generated 
Crop Acres8 (tons per acre) (tons per acre) 

Corn ......•............ 1,100 3.00c 3,300 
Soybeans ........ '" . " . 5,500 1. 50 8,250 
Gra in Crops ............ 2,370 1.50 3,555 
Hay ..............•..•.. 1,700 2.25 3,825 

Subtotal -- -- 18,930 

Annual Waste 
Product ion d Sol id Waste 

Factor per Year Generated 
Livestock Numbera (tons) ( tons per yea r) 

Dairy Cattle ........... 300 21.7 6,510 
Beef Cows .............. 150 11.3 1,695 
Calves for Slaughter ... 400 Not available --
Pou I try ...•............ 700 0.1 70 

Subtotal -- -- 8,275 

Total -- -- 27,205 

a Data are from Wisconsin Agricultural Statistics, 1984. 

bAnnual waste production crop data are from the Wisconsin Department 
of Natural Resources report, Wisconsin Sol id Waste Management Plan, 
Februa ry 1981. 

cAnnual waste production crop data for corn are from the U. S. Soil 
Conservation Service. 

dAnnual waste production I ivestock data are from SEWRPC Technical Report 
No. 21, Sources of Water Pollution in Southeastern Wisconsin, September 
1978. 

Source: SEWRPC. 

weight, cannot normally be handled on regular residential and commercial 
collection systems. Rather the transport of these wastes is generally by the 
homeowner or, as needed, by special municipal arrangements or by private 
collectors. These items may be handled in packer trucks or in special open 
vehicles. The generation of these items varies seasonally. 

Bulky wastes require special consideration in landfilling since they can cause 
voids and take up considerable space. Most landfills set bulky wastes aside 
for pickup by private recycling operators. The Recycling Task Force on Solid 
Waste study indicates a bulky waste generation rate of 0.1 pound per capita 
per day, or about 17,040 tons per year, for the study area in 1984. Similar 
per capita generation rates for bulky materials have been found in other 
studies conducted in southeastern Wisconsin. This total does not include 
an estimated 500 tons of the white goods generated in the County which, 
according to information provided by communities in the County, are presently 
recycled. Additional recycling by private contractors and landfill operators 
also occurs. 
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Trees and Brush: The 1973 Recycling Task Force on Solid Waste study indicated 
that communities with fewer than 7,500 persons generate about 0.1 pound per 
capita per day of tree and brush waste, and larger communities, about 0.3 
pound per capita per day. Since that study was completed, there has been an 
increased use of wood as a supplementary fuel. Based upon observations within 
the County, it appears that most log-size tree wood is now salvaged for use as 
fuel, and that wastes are mainly limbs and brush. For this reason, the genera
tion rates found in the earlier study were reduced by 50 percent in estimating 
the quantity of solid waste generated in the study area. Supplementary infor
mation was also provided by some communities in the County on the generation 
rate of trees and brush. Based on these two sources of information, it was 
estimated that 25,875 tons of tree and brush solid waste were generated in 
Milwaukee County in 1984. This total does not include an estimated 5,200 tons 
per year, or about 0.03 pound per capita per day, which are recycled through 
the use of mulch and compost piles or other means. 

Construction and Demolition Wastes: This subcategory includes residues gen
erated by the building industries. Because of the size and weight of construc
tion and demolition residue, firms have found it economically advantageous at 
times to dispose of this material on their own sites rather than pay the gen
erally higher landfill fees. The Recycling Task Force on Solid Waste study 
estimated the construction and demolition waste generation rate to be 0.7 
pound per capita per day for communities with a population greater than 
10,000, and 0.3 pound per capita per day for communities of fewer than 10,000 
people. Based upon the resident population of the County, about 60,000 tons of 
construction and demolition wastes were generated in the County in 1984. This 
quantity does not include an estimated 56,800 tons per year, or 0.3 pound per 
capita per day, of construction and demolition debris which is recycled or 
reused or not disposed of in licensed sanitary landfills. 

Scrapped and Abandoned Automobiles: This subcategory is not presently a 
solid waste management concern in the County, because scrapped automobiles 
are currently handled by private processors. The most prevalent public concern 
is over the unsightly appearance of discarded vehicles along roadways and 
on private properties, and the storage of junked vehicles at commercial sal
vage yards. 

Discarded tires originate from a variety of sources, including scrap yards, 
commercial sales outlets, reprocessors, and all types of tire users. Gener
ally, the majority of the tires requiring disposal are from automobiles. 
Truck, bus, and other more costly, specially designed heavy equipment tires are 
usually reused. Disposal of discarded tires is a significant problem. Whole 
tires do not compact well in landfills and have a tendency to "float" to the 
surface; shredding is impeded by the wire reinforcement contained in many 
tires; open burning results in smoke, odor, and air pollution problems; and 
reclaiming is often more expensive than the manufacturing of new tires. 

Inventory information provided by the Wisconsin Department of Natural 
Resources regarding the number of waste tires discarded annually was used to 
determine the number of tires being discarded annually in the County. Supple
mentary information provided by some communities was also evaluated. Based 
upon these two sources of information, it was estimated that 830,000 tires 
were discarded in Milwaukee County in 1984. 
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Toxic and Hazardous Wastes: Toxic and hazardous wastes are those wastes 
which, because of physical, chemical, or infectious characteristics, may pose 
a substantial threat to human health or safety or to the environment when 
improperly treated, stored, or disposed of. Characteristics of hazardous 
wastes include toxicity, flammability, corrosivity, reactivity, carcinogeni
city, and bioaccumulation. These wastes occur in many forms, including solids, 
liquids, sludges, and gases. 

The federal and state levels of government are playing an increasingly impor
tant role in the regulation of the handling and disposal of these wastes. 
Toxic and hazardous wastes are presently regulated by the DNR under Chapter 
NR 181 of the Wisconsin Administrative Code. Further information on the regula
tion of these wastes is provided later in this chapter. 

Hazardous wastes are generally generated by three major sources: 1) manufac
turing industries; 2) end users of finished products such as paints and pesti
cides; and 3) institutions. All three of these types of generating sources are 
located within the County. 

Households can also be considered to be sources of toxic and hazardous wastes. 
Automotive supplies, pesticides, paints, solvents, cleaning products, and many 
other compounds used by residents can collectively be a significant source of 
potentially dangerous materials. Typically, these materials are disposed of by 
discharge into household drains or by discard with residential solid wastes. 
This source of toxic and hazardous material in the County, which is estimated 
to generate between 200 and 250 tons per year, is an important consideration 
in the evaluation of alternative solid waste management practices. A state
wide program for assisting communities in the disposal of these materials is 
described in the "Laws and Regulations Concerning Solid Waste" section of 
this chapter. The management of household toxic and hazardous wastes is dis
cussed in Chapter VII. 

Information was provided by the DNR on the amount and type of toxic and 
hazardous wastes being generated in the County in 1984. This information is 
presented in Table 15. Also evaluated were data provided by the industrial 
survey undertaken as a part of this study on the major types of toxic and 
hazardous waste that were generated in the County in 1984 by the industrial 
sector. Based on these information sources, it was estimated that 35,615 tons 
of toxic and hazardous waste were generated in Milwaukee County in 1984. 

Presently, there are no licensed landfills within the State of Wisconsin for 
the disposal of these materials. As shown in Table 15, approximately 23,444 
tons of corrosives, or about 66 percent of the toxic and hazardous wastes 
generated in the County, consisted of pickle liquors used in a variety of 
manufacturing processes. Most of this material is recycled at treatment plants 
where it is used as an agent in the removal of phosphorus from wastewater 
prior to discharge. The remaining toxic and hazardous wastes are either recy
cled through a variety of chemical processes, incinerated at approved sites 
within Wisconsin, or disposed of at approved sites outside Wisconsin. The dis
posal of toxic and hazardous materials is of growing concern in highly indus
trialized areas such as Milwaukee County. It is becoming increasingly more 
difficult and expensive to properly dispose of these materials. Because of the 
costly and highly specialized character of the facilities required, an area 
larger than the County must be considered when identifying the best means for 
the disposal of such materials. Accordingly, it was concluded that toxic and 
hazardous wastes generated by industrial and commercial operations would be 
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Table 15 

ESTIMATED TOXIC AND HAZARDOUS WASTES 
GENERATED IN MILWAUKEE COUNTY: 1984 

Toxic and Haza rdous 
Waste Generated 

Pounds 
Toxic and Haza rdous Per Capita 

Waste Category Tons per Yea r per Day 

Ignitables a .............•...... 5,639.0 0.03 
Halogenated Toxic SOlventsb .... 955.5 0.006 
Hea vy Meta I sC .................. 3,812.5 0.02 
Corros ivesd .................... 23,444.0 0.14 
Reactives e .................... 987.5 0.006 
Acute Hazardous Wastes and 

Toxic Productsf ...•...•...... 776.5 0.004 

Total 35,615.0 0.21 

81gnitables are wastes with a flash point nf less than 140°F 
and include substances such as acetone and mineral spirits. 

bHalogenated toxic solvents include, but are not I imited to, 
chemicals generally used as degreaser agents, and include 
substances such as trichloroethylene and tetrachloroethylene. 

CHeavy metals are generally sludges which contain heavy metals 
such as lead, mercury, and cadmium, which are present in 
leachable quantities. 

dcorrosives are materials which have a pH of less than 2.0 
(acids) or greater than 12.5 (bases), and include substances 
such as pickle I iquors used in steel finishing processes. 

eReactives are materials which react violently with air or water, 
and include substances such as cyanide and sulfur-bearing wastes 
and exp los i ve s . 

fAcute hazardous wastes and toxic products are substances which 
are acutely toxic, and include materials such as pesticides and 
a rsen i c ac i d. 

Source: Wisconsin Department of Natural Resources and SEWRPC. 

addressed in this study only to the extent necessary to ascertain the extent 
of the toxic and hazardous disposal problem based upon available data. The 
management of these special wastes will not be· specifically planned for; 
rather, it will be assumed that the disposal of such materials will be con
sidered at a geographically broader level, such as the Region or the State. 

Sewage Treatment Plant Sludge: As noted earlier in this chapter, there were 
three public and one privately owned sewage treatment plants located in Mil
waukee County in 1984. Based upon data obtained from the Milwaukee Metropoli
tan Sewerage District (MMSD) and the City of South Milwaukee, it is estimated 
that 110,000 tons of sewage sludge on a dry-weight basis were generated by 
these three sewage treatment plants in 1984. Wastes generated at the Wisconsin 
Electric Power Company's (WEPCo' s) Oak Creek power plant sewage treatment 
facility is insignificant and will not be considered further. Sewage sludge 
generated in the County by the MMSD is either converted into Milorganite, a 
commercial fertilizer, or spread on agricultural lands at approved sites in 
southeastern Wisconsin. Sewage sludge generated by the South Milwaukee sewage 
treatment plant is disposed of primarily by spreading on agricultural lands at 
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approved sites in southeastern Wisconsin. The adopted regional sludge manage
ment plan recommends that provisions be made for short-term emergency disposal 
of sewage treatment plant sludges as a backup capability to the manufacture of 
Milorganite or land application of sludges on farmlands. Landfilling would be 
a logical method of providing sludge disposal backup capability. 

It is important to note that present DNR policies generally prohibit the 
disposal of sludges in landfills unless the facility is engineered and con
structed with a clay liner, and a leachate collection and treatment system. 
Furthermore, in landfills used for disposal of a combination of residential, 
commercial, and industrial wastes, the quantity of sludge landfilled cannot 
exceed 10 percent of the waste deposited. In addition, the sludge must have a 
solids content of at least 40 percent. Sludge generated at the public sewage 
treatment plants in Milwaukee County presently do not have a solids content of 
40 percent or more. Consequently, a limitation on sludge disposal in landfills 
does exist. The restriction limiting sludges with less than 40 percent solids 
has been specifically imposed upon the Waste Management-Omega Hills Landfill, 
the Waste Management-Metro Landfill, and the Land Reclamation, Ltd., Landfill. 
However, the Administrative Code, concerning solid waste management, documented 
in NR 180, is undergoing revisions which will address the disposal of these 
materials in landfills. 

Septic and Holding Tank Wastes: In 1984 there were an estimated 5,000 onsite 
sewage disposal systems in oper~tion in Milwaukee County, including septic 
tank systems, mound systems, and holding tanks. Based upon data contained in 
the adopted regional sludge management plan, it is estimated that these onsite 
sewage disposal systems produce 145 tons of solids per year on a dry-weight 
basis and 290 tons per year on a wet-weight basis. It is generally recommended 
that septic and holding tank wastes be disposed of by discharge to a municipal 
sewerage system for treatment at a public sewage treatment plant. 

Summary 

The quantities of solid waste estimated to be generated in Milwaukee County in 
1984 are summarized by type of waste in Table 16. The total solid waste gener
ated in the study area is shown to be about 1,178,795 tons per year. Of this 
total, approximately 1,032,890 tons, or 88 percent, are generated from resi
dential, commercial, and industrial sources, and from special waste sources 
designated as bulky wastes, construction and demolition debris, and trees and 
brush. Within these categories, the per capita solid waste production rate is 
6.0 pounds per capita per day, based upon the 1984 resident population of the 
study area. Individually, 447,500 tons per year of residential wastes are 
generated, or 2.6 pounds per capita per day; 135,675 tons of commercial 
wastes, or 0.8 pound per capita per day; 346,800 tons of industrial wastes, or 
2.0 pounds per capita per day; and 102,915 tons of special wastes, including 
bulky wastes, construction and demolition debris, and trees and brush, or 
about 0.5 pound per capita per day. The quantities of solid waste to be con
sidered in this study, as generated by civil division within the County, are 
summarized in Table 17. As previously discussed, the remaining 145,905 tons, 
or 12 percent per year, of wastes entering the solid waste stream, consisting 
of toxic and hazardous wastes, sewage sludge, and septic and holding tank 
wastes, will not be considered in detail in this study. 

When considering the feasibility of solid waste management alternatives such 
as resource recovery, knowledge is required of not only the quantities of 
solid wastes generated but of the characteristics of the wastes as well. It is 
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Table 16 

ESTIMATED SOLID WASTE QUANTITIES 
GENERATED IN MILWAUKEE COUNTY: 1984 

Sol id Waste Generated 

Pounds 
Tons Per Cap i ta 

So lid Waste Category per Yea r per Day 

Res i dent i a I a ......•...•••........•. 447,500 2.6 
Comme rc i a lb ......•.•••.•.•...•..••• 135,675 0.8 
Industria IC,d ......•••.•.••....•••. 346,800 2.0 

Special Wastes Cons ide red as Pa rt 
of the Sol id Waste Stream 

Bulke •...........••.••..••..••..• 17,040 0.1 
Construction and 

Demo I it ion Debri sf ..•..•.•.••••. 60,000 0.3 
Trees and Brush9 ....••.•..•..•..• 25,875 0.15 

Subtotal 1,032,890 6.0 

Other So lid and Liqu id Wastes to 
be Treated Separately from the 
Sol id Waste Stream 

Haza rdous Wastes •..•..••..•.•.•. , 35,615 0.2 
Se .... age SI udge ..••.••.....•.•..•.• 110,000 0.7 
Septic and Holding Tank Wastes ••. 290 Less than 

0.1 

Subtotal 145,905 0.9 

Total 1,178,795 6.9 

a This quantity does not include approximately 13,000 tons per 
year, or 0.08 pound per day, of residential .... astes comprised 
primarily of paper, glass, and metal .... hich are recycled. 

bThis quantity does not include approximately 55,000 tons per 
year, or 0.3 pound per capita per day, of commercial .... astes 
comprised primarily of paper and cardboard .... hich are recycled 
or inc i ne ra ted. 

c This quantity does not include approximately 250,000 tons per 
year, or 1.5 pounds per capita per day, of industrial .... astes 
comprised primari Iy of paper, cardboard, metal, .... ood, glass, and 
miscellaneous materials .... hich are recycled or incinerated. 

dlndustrial sol id .... astes do not include fly ash produced by the 
Wisconsin Electric Po .... er Company as a result of the burning of 
coal for generation of electricity. 

e This quantity does not include approximately 500 tons per year, 
or 0.003 pound per capita per day, of .... hite goods .... hich are 
recycled. 

fThis quantity does not include approximately 56,800 tons per 
year, or 0.3 pound per capita per day, of construction and demo
I ition debris .... hich is recycled or used as rubble fil I and not 
disposed of in sanitary landfil Is. 

9This quantity does not include approximately 5,200 tons per 
year, or 0.03 pound per capita per day, of trees and brush .... hich 
are recycled through mulching or compostin9 or used by individuals 
for fire .... ood. 

Source: Wisconsin Department of Natural Resources, Wisconsin Sol id 
Waste Recycl ing Authority, and SEWRPC. 
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1984 
Civi I Division Popu I a tiona 

Cities 
Cudahy ............ 19,272 
Frank lin .......... 18,449 
Glendale ....•..... 14,003 
Greenfield ........ 32,412 
Mi Iwaukee ......... 602,932 
Oak Creek ......... 17,854 
St. Franc i s ..•.... 9,990 
South Milwaukee ... 20,712 
Wauwatosa ......... 50,936 
West A II is ........ 65,138 

Villages 
Bayside ........... 4,594 
Brown Deer ........ 12,819 
Fox Point ......... 7,328 
Greendale ......... 16,614 
Hales Corners ..... 6,922 
River Hil Is ....... 1,663 
Shorewood ......... 14,510 
West Mi Iwaukee ...• 3,636 
Whitefish Bay ....• 14,220 

Total 934,004 

Table 17 

ESTIMATED SOLID WASTE QUANTITIES IN TONS 
GENERATED IN MILWAUKEE COUNTY: 1984 

Special Wastes 

Construction 

Industrial b and 
Residential Commercial Bulk Demo I ition 

7,560 3,982 16,719 352 1,440 
6,550 4,766 2,172 337 1,350 
6,700 3,678 12,905 255 789 

13,200 4,464 473 591 2,141 
299,450 70,170 210,740 11,003 34,925 

6,133 3,814 16,806 326 1,281 
3,183 1,380 988 182 547 
8,000 1,950 8,695 378 1,646 

24,000 18,652 26,020 929 4,807 
30,500 12,900 27,000 1,189 5,821 

3,090 268 -- 84 252 
6,970 1,760 5,450 234 938 
5,000 848 24 134 401 
8,200 2,020 926 300 1,122 
3,690 1,264 263 126 379 

730 385 16 30 91 
5,560 1,200 49 265 954 

914 1,500 17 ,448 66 199 
8,070 674 106 259 917 

447,500 135,675 346,800 17,040 60,000 

aEstimated 1984 population was obtained from the Wisconsin Department of Administration. 

Trees and 
Brush Total 

527 30,580 
505 15,680 
383 24,710 
887 21,756 

16,505 642,793 
489 28,849 
273 6,553 
567 21,236 

1,000 75,408 
1,783 79,193 

126 3,820 
350 15,702 
201 6,608 
455 13,023 
189 5,911 
750 2,002 
397 8,425 

99 20,226 
389 10,415 

25,875 1,032,890 

blndustrial sol id wastes do not include fly ash produced by the Wisconsin Electric Power Company as a result of the burning 
of coal for generation of electricity. 

Source: SEWRPC. 



thus important that information be compiled on waste composition by material 
category, waste combustion characteristics, and seasonal variation of waste 
composition. 

Based upon the data presented herein, the composition of the solid waste 
stream components which are to be the main focus of the study is set forth 
in Table 18. 

Solid waste energy recovery processes require the combustion of the waste. 
Consequently, it is necessary to know the combustion characteristics of the 
waste in order to design an appropriate energy recovery device. The most 
important combustion characteristics are heating value, moisture content, and 
ash content. These three characteristics may vary widely depending on the 
sources of the waste and the degree and type of processing to which the waste 
is subjected. 

Based upon a review of the waste stream components and an analysis of the com
bustion characteristics of each component, the following combustion character
istics were estimated for the Milwaukee County solid waste stream: 

Heating Value of Total Waste Stream (British thermal units 
per pound) 

Moisture Content of Total Waste Stream (percent by weight) 
Ash Content of Total Waste Stream (percent by weight) 

4,500 
27 
22 

These estimates are based on the assumptions that the solid waste is not 
processed and that certain readily segregated wastes such as bulky waste and 
industrial materials with a low combustibility will be segregated out of the 
waste stream. 

Seasonal variation in solid waste quantities is a significant factor in Mil
waukee County. As shown in Figure 3, the greatest quantities of solid wastes 
are usually generated during the summer and fall, with lesser amounts produced 
in the winter. For example, solid wastes generated in May, June, and August 
totaled 107 percent, 116 percent, and 109 percent, respectively, of the 
monthly average; while quantities generated in December, January, and February 
totaled about 89 percent, 89 percent, and 87 percent, respectively, of the 
monthly average. However, if just residential wastes are considered, the solid 
waste quantities ranged from 145 percent of the monthly average in June to 
70 percent of the monthly average in February. 

EXISTING SOLID WASTE MANAGEMENT SYSTEMS 

Solid waste management functions performed in the study area include source 
separation and recycling, collection, transportation, transfer, processing, 
and disposal. Each of these functions, as performed in Milwaukee County, is 
discussed below. 

Sou rce Separation and Recycling 

Resource recovery programs can be divided into pre-collection and post-collec
tion categories. Pre-collection programs entail the separation of recyclable 
solid waste materials such as newspaper, glass, oil, and aluminum by the gen
erator before these materials are collected with the other waste components. 
These source separation programs are low-cost methods which reduce the need 
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Table 18 

COMPOSITION OF SOLID WASTES GENERATED IN MILWAUKEE COUNTY: 1984 

Residential Commercial 

Waste a 
Genera ted Pe rcentage 

Waste a 
Generated Percentage 

Component ( tons) by Weight (tons) by Weight 

Pape r .•••••••••••••••• 210,325 47 75,980 56 
Found ry sand •.•••••••• -- -- -- --
Meta I ••••••••••••••••• 31,325 7 12,210 9 
Food •.•••..••••••••••• 53,700 12 13,570 10 
Construction and 

Demo lit ion Debri s •••• -- -- -- --
Glass ••••••••••••••••• 31,325 7 8,140 6 
Plastic ••••••••••••••• 26,850 6 8,140 6 
yard •••••••••••••••••• 44,750 10 -- --
Wood •••••••••••••••••• 8,950 2 -- --
Trees and Brush ....... -- -- -- --
Textiles •••••••••••••• 17 ,900 4 -- --
Bulk •••••••••••••••••• -- -- -- --
Unclassified and 
Miscellaneous •••••••• 22,375 5 17,635 13 

Total 447,500 100 135,675 100 

8These quantities do not include material which is recycled or incinerated. 

Source: SEWRPC. 

construction and 
Demo lit i on, Blil k, 

Industrial Trees and Brush 

Waste a 
Generated Percentage 

Wa ste a 
Gene rated Percentage 

(tons) by Weight (tons) by Weight 

113,000 32 -- --
95,800 28 -- --
43,000 12 -- --
-- -- -- --

-- -- 60,000 59 
10,000 3 -- --
13,000 4 -- ---- -- -- --
23,000 7 -- --
-- -- 25,875 25 
5,000 1 -- --
-- -- 17,040 16 

44,000 13 -- --

346,800 100 102,915 100 

Total 

Waste a 
Generated Pe rcentage 

(tons) by Weight 

399,305 39 
95,800 9 
86,535 8 
67,270 7 

60,000 6 
49,465 5 
47,990 5 
44,750 4 
31,950 3 
25,875 2 
22,900 2 
17 ,040 2 

84,010 8 

1,032,890 100 
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for further transport, processing, and 
disposal. However, such programs 
require a high level of public coop
eration and, therefore, must rely 
heavily upon public education. Post
collection materials recovery, or 
recovery of materials after they have 
been mixed in collector vehicles, has 
higher technology requirements and 
greater initial capital and operat
ing costs. 

Source separation and recycling are 
significant elements of the existing 
solid waste management functions in 
Milwaukee County. The known recycling 
operations serving the County are 
listed in Table 19. 

Solid wastes are recycled in several 
ways within the County. The most sig
nificant are the recycling programs 
which are routinely carried out by 
many of the industries in the County . 
As previously discussed, based upon 
the industrial survey conducted, it is 
estimated that 250,000 tons per year, 
or about 42 percent of the solid waste 
generated by industries, is recycled 
or incinerated. Of the 41 industries 
that completed the survey, 34 prac
ticed some type of recycling. The 
major industrial wastes recycled by 

Figure 3 
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the industries in the County are paper and cardboard, scrap aluminum, steel 
and other metals, oil and grease, chemicals, glass, wood, and miscellaneous 
materials. These wastes are recycled both by internal manufacturing processes 
and by transportation to recycling centers, both within and outside the County. 
Commercial generators of solid wastes are also conducting a significant amount 
of recycling operations. Based on information from major paper and cardboard 
recycling operations in Milwaukee County and data from the commercial solid 
waste questionnaire, it was estimated that 55,000 tons per year, or about 
29 percent of the solid wastes generated by the commercial sector, are recy
cled or incinerated. 

A third type of recycling which is conducted in the County is source separa
tion of paper, aluminum, glass, steel cans, and oil by the citizens and by 
collection by local community groups. Most of these recycling activities are 
carried out by private nonprofit groups such as the Jaycees, Boy and Girl 
Scouts, community rescue squads, and high school classes. Programs to collect 
paper, aluminum, and glass are being carried out by nonprofit groups in the 
Villages of Brown Deer and Hales Corners . Recycling programs for materials 
such as newspaper and oil are being conducted by the Cities of Cudahy, Glen
dale, Greenfield, Oak Creek, South Milwaukee, Wauwatosa, and West AlliS, and 
the Villages of Bayside, Fox Point, Greendale, River Hills, Shorewood, West 
Milwaukee, and Whitefish Bay. It is estimated that 13,000 tons per year, or 
about 3 percent, of the residential solid wastes generated in Milwaukee 
County are recycled through these programs and through individual recycling. 
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Table 19 

SOLID WASTE RECYCLING OPERATIONS SERVING MILWAUKEE COUNTY: 1984 

86 

Recycl ing Operation 

A. Lakin & Sons, Inc. 
A-l Paper Recycl ing 

Ace Auto Salvage 
Acme Scrap Iron & Metal Corp. 
Acme Solvents Reclaiming 
Action Salvage 
Advance Salvage 
AEF Sa Ivage, Inc. 
Afram Brothers Co. 
AI's Auto Salvage 
Alternatives International, Inc. 

AM Wiper & Supply Co. 
American Recycl ing, Inc. 
Anderson Peat/Organic Compost 
Auto Ambulance 

B & J Recyc ling 
Badger Paper Excelsior Corp. 
Badger Salvage & Wrecking Corp. 
Bay View Tire Co. 
Ben'o Salvage & Supply Co. 

Berger Bros. Scrap Iron & Metal 
Bremer Consol idated Industrial 

Supplies 
Brown Deer Junior Women's Club 

Chudnow Iron & Metal Co. 
Continental Recycl ing Center 
Crest Plastics, Inc. 
Cudahy, City of 

o & E Truck & Auto Salvage 
o R C Pa Ilet Broker 
Dan's Battery Service 
Da r ling & Co. 
Oarl ing & Co.-Rockford 
Dombek Metals, Inc. 

Ed's Auto Salvage 
Eddy's Rubbish Removal Service 
Environmental Reclamation, Ltd. 
Fel ix Bandos Waste Materials 
rirestone Retread Shop-Madison 
Forman Metal Company 
Foster Forbes Glass Co. 
Fox Val ley Grease Co., Inc. 
Framitized Steel Co. 
of Milwaukee 

General Pal let Service 
Goeman Wood Products 
Grossman Brothers Co. 
Gus Holman Co. 

H & R Scrap Metals Co., Inc. 

Haupt Barrel & Cooperage Co. 
Henning Pal let Service 

Jacob's Auto Salvage Co. 
Jacobs Scrap & White Metals Co. 
Jacobson Barrel Corp. 
John Lee Pa Ilet Service 

Ka rd Recyc ling Se rv i ce, I nc . 
Ke i ding, I nc . 
Klein Industrial Co. 
Kohne Salvage 

Locat ion 

Chicago, IL 
Mi Iwaukee 

Milwaukee 
Sturtevant 
Rockford, I L 
Mi Iwaukee 
Mi Iwaukee 
Mi Iwaukee 
Mi Iwaukee 
Frankl in 
Grandvi lie 

Milwaukee 
Mi Iwaukee 
Germantown 
Milwaukee 

Mi Iwaukee 
Mi Iwaukee 
Mi Iwaukee 
Milwaukee 
Mi Iwaukee 

Mi Iwaukee 

Mi Iwaukee 
Brown Deer 

Mi Iwaukee 
Mi Iwaukee 
Mi Iwaukee 
Cudahy 

Mi Iwaukee 
Waukesha 
Mi Iwaukee 
Fond du Lac 
Rockford, I L 
Mi Iwaukee 

Mi Iwaukee 
Mi Iwaukee 
West Bend 
Mi Iwaukee 
Madison 
Mi Iwaukee 
Burl ington 
Huntley, IL 

Mi Iwaukee 

Mi Iwaukee 
Hartford 
Milwaukee 
Sheboygan 

Mi Iwaukee 

Milwaukee 
Racine 

Mi Iwaukee 
Mi Iwaukee 
Mi Iwaukee 
Mi Iwaukee 

New Berl in 
Mi Iwaukee 
Mi Iwaukee 
Muskego 

Waste Accepted 

Ti res 
Paper, metal, batteries, 
precious metals, pal lets 

Batteries, glass, tires 
Metal, batteries 
Waste oi I, solvents 
Metal 
Metal, batteries 
Metal 
Metal 
M i sce I I aneous 
Metal, plastic, solvents, 

rags, renderi ng 
Rags 
Paper, meta I, batteries 
Compost 
Metal 

Ti res 
Paper, meta I, batteries 
Metal, batteries 
Tires 
Paper, metal, tires, precious 
meta Is, pa Ilets 

Metal 

Paper, metal, batteries 
Paper, metal, waste oi I, 

glass 

Metal, batteries 
Metal 
Plastic 
Meta I, wa ste 0 i I 

Metal, batteries 
Pa Ilets 
Batteries 
Renderi ng 
Rendering 
Metal 

M i sce I I aneous 
Metal, paper, glass 
Precious metals 
Paper, meta I 
Tires, pa \I ets 
Metal 
Metal, glass 
Renderi ng 

Metal 

Pa I I ets, wood 
Pa I I ets, wood 
Metal 
Metal, batteries, precious 

meta I s, ba rre I sand drums 

Paper, metal, batteries, 
plastic, precious metals, 
barrels and drums 

Ba rre I sand drums 
Pa I I ets, wood 

Metal 
Metal 
Ba rre I sand drums 
Pa Ilets 

Paper, pallets 
Paper 
Metal 
Paper, metal, batteries 



Table 19 (continued) 

Recycl ing Operation 

Lake Disposal 
Lerman Tire Service, Ltd. 
Lewinsky Iron & Metal Co., Inc. 
Liberty Iron & Metals, Inc. 

McKinley's Dismantl ing, Inc. 
Mid-America Steel Drum Co., Inc. 
Midwest Iron & Metal, Inc. 
Mi I ler Brewing Co. Reclamation 
Mi I ler Reclamation Center 
Mi Iwaukee Scrap Metal Co. 
Mi Iwaukee Waste Paper Co. 

National Salvage, Ltd. 

Northside Salvage 

P L Salvage & Trucking 
Paper Process i ng, Inc. 
Pa rks I ron & Meta I Co., Inc. 

Peck Meta I s, Inc. 
PECO 
Peltz Bros. Waste Material Corp. 

Peter Wol in Co., Inc. 
Pioneer Iron & Metal Co. 
Pomp's Tire Service, Inc. 
Reclaimed Pal let Service, Inc. 
Recycl ing World, Inc. 

Reynold's Aluminum Recycl ing 
Reynolds Aluminum 
Rowe Oi I Service, Inc. 
Ruby's H&F Scrap Metals 
Co., Inc. 

S & H Iron & Metal, Inc. 

Sadoff Iron & Metal Co. 
Scherr Meyer 

Schl itz Audubon Center 
Schreiner's Waste Oi I Service 
Schuster Metals, Inc. 

Secondary Petroleum Products 
Shapiro Paper & Metal Recycl ing 
Shorewood Vi Ilage Ha II 

South Side Waste Materia I s 
Spring City Salvage Co. 

St. Francis Auto Wreckers, Inc. 
Standard Scrap Metal, Ltd. 
State Metals Corp. 

Stimac Bros Corp. 
W. Yudin Scrap Metal Co. 
West AI I is Salvage Co., Inc. 

Western Iron & Metal Co. 
Whitefish Bay, Vi I lage of 
Wisconsin Barrel & Drum Co., Inc. 
Wisconsin Paperboard Corp. 
Wol insky Salvage, Inc. 

Zinkel Enterprises 

Location 

Mi Iwaukee 
Mi Iwaukee 
Milwaukee 
Milwaukee 

Mi Iwaukee 
Oak Creek 
Milwaukee 
Milwaukee 
Mi Iwaukee 
Mi Iwaukee 
Milwaukee 

West All is 

Milwaukee 

Mi Iwaukee 
Green Bay 
Mi Iwaukee 

Milwaukee 
Mi Iwaukee 
Milwaukee 

Milwaukee 
Mi Iwaukee 
Green Bay 
But Ie r 
Mi Iwaukee 

West AI lis 
Mi Iwaukee 
Waukegan, IL 
Milwaukee 

Mi Iwaukee 

Mi Iwaukee 
Mi Iwaukee 

Milwaukee 
Oak Creek 
Mi Iwaukee 

Mi Iwaukee 
Milwaukee 
Shorewood 

Mi Iwaukee 
Waukesha 

Mi Iwaukee 
Racine 
Mi Iwaukee 

Mi Iwaukee 
Milwaukee 
West All is 

Mi Iwaukee 
Whitefish Bay 
Oak Creek 
Milwaukee 
Mi Iwaukee 

Manitowoc 

Source: Wisconsin Department of Natural Resources. 

Waste Accepted 

Paper, metal, batteries 
Tires 
Metal, precious metals 
Metal 

Metal, batteries 
Barrels and drums 
Metal, batteries 
Metal 
Metal, glass 
Metal, batteries 
Paper 

Paper, meta I, batteries, 
precious metals 

Paper, meta I, batteries 

Metal, batteries 
Paper 
Metal, batteries, precious 
metals 

Metal 
Paper 
Paper, meta I, batteries, 
precious metals, pal lets 

Metal, batteries 
Metal 
Ti res 
Pa Ilets, wood 
Paper, meta I, batteries, 
precious metals, pal lets 

Metal 
Metal 
Waste oil, solvents 
Paper, meta I, batteries, 
plastic, precious metals, 
barrels and drums 

Metal, batteries, barrels 
and drums 

Metal 
Metal, batteries, solvents, 

precious metals 
Paper 
Waste 0 i I 
Metal, batteries, precious 

metals 
M i sce I I aneous 
Paper, meta I, batteries 
Paper, metal, waste oil, 
g I ass 

Paper, metal, batteries 
Paper, metal, batteries, 
precious metals, barrels 
and drums 

Metal, batteries, waste oi I 
Paper, metal, batteries 
Metal, batteries, precious 
metals 

Metal 
Metal, batteries 
Paper, metal, batteries 
precious metals 

Meta I 
Paper, waste oi I 
Barrels and drums 
Paper 
Paper, metal, batteries, 

rags, precious metals 
Paper 
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Another type of source separation recycling which is conducted in the County 
is the separation of bulky white goods which are then recycled. This is done 
both by individuals prior to collection and by communities following collec
tion. Recycling of these goods is being conducted in the Cities of Cudahy, 
Glendale, Greenfield, Oak Creek, South Milwaukee, and Wauwatosa, and in the 
Villages of Bayside, Greendale, Shorewood, West Milwaukee, and Whitefish Bay. 

Other methods of recycling utilized in the County involve the mulching and 
composting of yard wastes by communities and the use of trees and brush for 
fireplace wood by individual residents. 

Storage, Collection, and Transport 

Solid waste storage may be defined as the temporary holding of the material in 
containers either prior to collection or following collection at a transfer or 
processing station. Private contractors provide the majority of collection and 
transportation services in Milwaukee County for large multifamily residences, 
commercial establishments, and industries with two- to four-cubic-yard con
tainers for storage of solid waste. Larger industries may use bulk containers 
for storage with capacities of up to 40 cubic yards. Most individual residents 
in the County, who typically generate smaller amounts of solid waste, store 
such waste in metal or plastic garbage cans or in heavy-duty plastic bags. 
Carts are used for residential wastes in the Villages of Brown Deer and Shore
wood and a portion of the City of Milwaukee. 

Collection and transportation includes the gathering or picking up of solid 
wastes from the various sources and the hauling of these wastes to where the 
contents of the vehicles are emptied. Collection and transport of solid wastes 
in Milwaukee County is provided primarily by one of two methods: municipally 
operated collection and transportation services, which provide the majority of 
the residential waste collection service, and private collection services, 
which provide the majority of the commercial and industrial solid waste col
lection services in the County. The municipalities themselves provide the 
majority of the residential solid waste collection and transportation services 
in Milwaukee County in the Cities of Cudahy, Glendale, Milwaukee, Oak Creek, 
South Milwaukee, Wauwatosa, and West Allis, and the Villages of Bayside, Fox 
Point, Greendale, River Hills, Shorewood, West Milwaukee, and Whitefish Bay. 
Private collection and transportation contractors haul residential wastes in 
the Cities of Franklin, Greenfield, and St. Francis, and in the Villages of 
Brown Deer and Hales Corners. The existing solid waste disposal facilities and 
transportation pattern for the residential and commercial solid wastes gener
ated in and around the County are shown on Map 22. 

As discussed above, private industry provides the vast majority of the collec
tion and transportation services for commercial and industrial wastes in Mil
waukee County. There are 115 licensed private collection services operating in 
the County, as shown in Table 20. Private collection services are arranged for 
either on an individual contract basis with each commercial establishment and 
industry, or by contracts with municipalities to collect and transport resi
dential and, in some cases, commercial solid waste generated within that muni
cipali ty. Individual agreements are usually the basis for industrial solid 
waste collection and transportation. 

Residential and some commercial solid wastes are collected by municipally 
operated and private collection services once per week in the County except in 
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Map 22 

EXISTING RESIDENTIAL, INDUSTRIAL, AND COMMERCIAL 
SOLID WASTE TRANSPORTATION PATTERNS AND 
DISPOSAL SITES FOR MILWAUKEE COUNTY: 1985 
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Table 20 

LICENSED COLLECTION AND TRANSPORTATION SERVICES IN 
SOUTHEASTERN WISCONSIN THAT OPERATE IN MILWAUKEE COUNTY: 1984 

Name 

Kenosha County 
ABS ServIces, Inc.b,C 

Industrial Waste Haulers, Inc. 

Industrial Pumping, Inc. b 

Milwaukee County 
A. O. Smith Corporation 

A-C Trucking Company, Inc. b 

AAA Environmental Industries 

Ace Tank & Pump Service b 
Aldrich Chemical Company Inc.b 

Allen-Brad ley Companyb 
Almar Disposal, Inc. 

Amber Oil Company 

Apollo Trucking Removal Service 
Arrow Disposal Service 
Art's Disposal Service 
Ashland Chemical Companyb 

Atlas Disposal Service 
Baron Blakeslee-Division of 

Purex Corporation 
Benlo Chemica Is, Inc.b 
Best Disposal Systems companyd 
Briggs & Stratton Corporation 

Budget Disposal Service, Inc. 
Busy Bee Disposal Company 
C & W Trucking Company 
CW Purpero Excavating 
C. T.S. 

Chem-Bio Corporation, Aquasearch 
Division 

Commerce Industrial Chemicals b 

Commercial Rubbish Collection 
City of Cudahy 

License 
Number 

10776 

11153 

10696 

11229 

101511 

11066 

10933 
11091 

11226 
1011111 

10909 

10160 
10606 
10520 
11230 

10102 
10962 

11221 
10561 
11095 

11429 
10110 
11044 
10612 
11226 

11536 

11134 

10216 
10046 

Portion of 
Study A rea Se rved 

Mi Iwaukee County 

Milwaukee County 

Mi Iwaukee County 

A. O. Smith Corporation 

Milwaukee County 

Mi Iwaukee County 

Milwaukee County 
Aldrich Chemical Company, 

Inc. 
Allen-Bradley Company 
Cities of Milwaukee and 

Wauwatosa 
Mi Iwaukee County 

Milwaukee County 
11i Iwaukee County 
City of Milwaukee 
Milwaukee County 

Milwaukee County 
Mi Iwaukee County 

City of Milwaukee 
Milwaukee County 
Briggs & Stratton 

Corporat ion 
Mi Iwaukee County 
City of Mi Iwaukee 
AmpCo Metal 
Milwaukee County 
Mi Iwaukee County 

Mi Iwaukee County 

Mi Iwaukee County 

Mi Iwaukee County 
City of Cudahy 

A B C 

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 

o E 

X 

-

F 

X 

X 

X 

Other 

Solvents, oil, 
PCB's, 
found ry sa nd 
Solvents, oil, 
PCB's 
Haza rdous/non
hazardous liquids 

X Steel finishing 
pickle liquor 

X Foundry sand 

X Gas, oil, PCB's 

X Oi Is 
X OrganiCS, 

inorganics 
X So I vents 

X 

X 

X 

X 

X 

Waste and 
industrial oils 

Solvent 
deg reasers 

Hazardous liquids 

Liquids, sludge 
Sludge 
Oils, liquids 

Found ry sand 

Haza rdous I i qu i ds 
and solids 
Toxic and 
hazardous solvents 

Disposal Site (s)a 

Land ReClamation, Ltd.-Mt. Pleasant; 
Browning & Ferris, Zion, Illinois; 
Waste Research & Reclamation-Eau Claire 

Land ReClamation, Ltd.-Mt. Pleasant 

Browning &: ferris, Zion .. Illinois; 
Waste Management, Inc.-I and II 

Jones ISland Sewage Treatment Plant, 
South Shore Sewage Treatment Plant, 
Mi Iwaukee County 

Waste Management, Inc.-I I; DeRosso Landfi 11-
Oak Creek; Barrett Landfill-New Berlin 

Waste Management, InC.-I, II; 
Land Reclamation, Ltd.-Mt. Pleasant 

Waste Management, Inc.-I, I I 
Aldrich Chemical Company, Inc.-Mi Iwaukee 

Hydrite Chemical Company-Milwaukee 
Waste Management, InC.-II 

Motor Oils Refining, I I I Inols 

Waste Management, InC.-I I 
Waste Management, InC.-I, I I 
Waste Management, InC.-I 
Waste Research & Reclamation-Eau Claire; 

Waste Management, Inc.-I I; 
Chemical Waste Management-I I I inols 

Unknown 
Baron Blakeslee-Cicero, Illinois 

waste Research & Reclamatlon-Eau Claire 
Waste Management, Inc.-II, II I, Pheasant Run 
Briggs & Stratton Incinerator; 

Briggs & Stratton Storage Area 
Waste Management, Inc.-I, II, III 
Waste Management, InC.-I 
Waste Management, InC.-I 
WEPCo Landfil I-Mequon 
Waste Management, InC.-I I; 
City of Glendale Transfer Station 

Chemical Waste Management- Emel Ie, Alabama; 
Fondessy Enterprises-Toledo, Ohio 

Commerce Industrial Chemicals-Milwaukee; 
Hamilton-Two Rivers, Wisconsin; 
Custom Organics-Chicago, Illinois 

Waste Management, InC.-I 
City of Cudahy Transfer Station, Waste 

Management, Inc.-I; City of Cudahy Landfi II 

- - - -



Name 

Milwaukee County (continued) 
CIty of Glendale 

City of Greenfield 
City of Mi Iwaukee 
City of Milwaukee Public Schools 

City of Oak Creek 

City of South Milwaukee 

City of St. francis 
City of Wauwatosa 

City of West All is 

ON Grobe r Se rv ices 

D. Sorce & Sons Trucking, Inc. 
Dependable Disposal, Inc. 

Duffy's Trucking & Grading 
ou~ger' s Rubb i sh Se rvi ce 
Ed s Masonry & Trucking, Inc. 

Eddy's Rubbish Removal Service 
fulton Manufacturing Corporation b 

G. Clasen Mason Contractors, Inc. 

G. Radtke & Sons Cartage Company 
Guardian Disposal 
Hal-Cor Trucking Company 
Harnischfeger Corporation b 
Hydrite Chemical Companyb 
Industrial Waste Corporationb 

J-M Vacuum Service b 

Johnson Controls b 

Kenway Company Vacuum Pumping 
Se rv i ceb 

Lake Disposal Company 

Mandella Disposal Company 
McKesson Chemical Companyb 
Mi Iler Compressing Companyb 

Milport Chemical Companyb 

Milwaukee Metropolitan 
Sewerage District 

License 
Number 

10460 

10227 
10144 
10852 

10077 

10136 

10428 
10294 

10509 

10726 

10781 
10355 

11463 
10767 
10378 

10283 
11018 

10846 

11215 
10103 
11507 
11225 
11237 
10249 

10965 

11110 

10938 

10405 

10457 
11001 
10761 

11324 

11243 

-

Table 20 (continued) 

Port i on of 
Study Area Served A 

City of Glendale X 

City of Greenfield X 
City of Mi Iwaukee X 
City of Mi Iwaukee Publ ic X 

Schoo I s 
City of Oak Creek X 

City of South Milwaukee X 

City of St. Francis X 
City of Wauwatosa X 

City of West All is X 

Cities of Glendale and X 
Mi Iwaukee 

Milwaukee County X 
Cities of Milwaukee and Glen- X 

da Ie, Vi Ilage of Greenda Ie 
Tri-Chemica I 
Mi Iwaukee County 
Cities of Milwaukee and West X 

AI lis, Vii lage of Shorewood 
City of Milwaukee 
fulton Manufacturing X 

Co rpo ra t ion 
City of South Milwaukee X 

City of Milwaukee 
Mil wa ukee County X 
Peter Cooper Corporation 
Ha rn i schfege r Co rpo ra t i on X 
Milwaukee County 
Milwaukee County X 

Milwaukee County, Falk 
Corporation, Mead Containers 

Johnson Contro I s X 

Mi Iwaukee County X 

Cities of Milwaukee, Cudahy, X 
frankl in, Oak Creek, and 
South Milwaukee 

Mi Iwaukee County 
City Of Milwaukee 
Mi Iler Compressing Company 

Mi Iwaukee County 

Mi Iwaukee Metropol itan 
Sewerage District 

B 

x 

X 

X 

X 
X 

x 
X 

X 
X 

X 
X 

X 

X 

X 

X 

C 

X 

X 
X 
X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

o E 

X 

X 

X 

f 

X 

X 
X 
X 

X 

X 

X 

X 
X 

X 

X 

-

Other 

Paint, sludge, oil, 
trichloroethylene 

I ron and stee I 

Tankage 
Pa int waste 
So I vents 
Sludge 

Coolants, oi I 
sludge 

Catch basin debris 

Oi I, sludge 

Ignitable liquids 
Oi I sludge 

Toxic liquids 

-- -

Disposal Site (S)a 

City of Glendale Transfer Station; 
Waste Management, Inc.-II 

Waste Management, Inc.-I 
Waste Management, Inc.-I, II 
Waste Management, Inc.-I, II; City 
of Milwaukee NW Transfer Station 

Waste Management, Inc.-I; 
City of Oak Creek Landfil I 

City of Cudahy Transfer Station, City 
of South Milwaukee Landfill-Oak Creek 

Waste Management, Inc.-I 
City of Wauwatosa Transfer Station; 

Waste Management, Inc.-I; 
City of Wauwatosa Landfill 

City of West All is Transfer Station; 
Browning & Ferris-Zion, Illinois 

Waste Management, Inc.-II; City of 
Glenda Ie Transfer Stat ion 

Waste Management, InC.-III 
Waste Management, InC.-I 

Land Reclamation, Ltd.-Mt. Pleasant 
Waste Management, Inc.-II 
Unknown 

Waste Management, InC.-II 
Waste Management, Inc.-II 

Waste Management, Inc.-I; 
DeRosso Landfil I-Oak Creek 

-

Chemical Waste Management-Emel Ie, Alabama 
Waste Management, Inc.-I, II, III 
Waste Management, InC.-I 
Ha rn i schfege r Co rpora t I on ma in p I ant 
Hydrlte Chemical Company 
Industrial Waste Corporation; 
Waste Management, InC.-I I 

Waste Management, Inc.-I, II 

Johnson Controls-Humboldt Avenue 
plant (storage) 

Waste Management, Inc.-I, II 

Waste Management, InC.-I 

Waste Management, InC.-II 
McKesson Chemical Company-Kentucky 
Barrett Landfi II-New Berl in; 

Waste Management, InC.-I I 
Safety-Kleen--Elgin, Illinois; 
Hydrite Chemical Company-Mi Iwaukee 

Land Reclamation, Ltd.-Mt. Pleasant 

-



Name 

Mi Iwaukee County (continuedl 
Moore 0,1 Company, Inc.b 
Morisse Excavating 
National Tank Service of 
Wisconsin, Inc. 

North Star Demolition, Ltd. 
North-Town Rubbish Removal 
Northwestern Lumber & Wrecking 

Overnite Transportation Companyb 
Pari iament Industrial Vacuum 
Peltz Brothers Waste Material 
Corporation 

Peter Wolin Company, Inc. 
R. Hodge Company, Inc. 
Ray Jakubiak Oisposa I 
RBP Chemica I Corporat ion b 
Roto Sewer Cleanersb 
Schreiner's Waste Oil Servicea,c 
Shell Oi I Company-Mi Iwaukee Plantb 
Suds City Scavenger Serviceb 
Taylor Industrial Vac., Inc.b 
The Babcock & Wilcox Companyb 

The Falk Corporation 

Titus Owens Rubbish COllection b 
Togo Disposal, Inc. 
Transcology, Inc.b,C 

Village of Bayside 
Village of Fox Point 
Village of Greenda Ie 
Village of River Hills 
Vi Ilage of Shorewood 
V i II age of West Milwaukee 

Vi Ilage of Whitefish Bay 
VIT Enterprises, Inc. 

W. H. Brady Companyb 
Waste Management of Milwaukee 

Water Blasting, Inc.b 

Wisconsin Wrecking Company 

Ozaukee County 
A. Marches, Company, Inc. 

Aqua-Tech, Inc.b 

Li cense 
Number 

113113 
10792 
108118 

111211 
10762 
10763 

11306 
10913 
10280 

10267 
10237 
105111 
115110 
10817 
10979 
11205 
10669 
11006 
11177 

112111 

10780 
10697 
11293 

10423 
10204 
10883 
10179 
10134 
10479 

10229 
11510 

11208 
10616 

11298 

10826 

10310 

11056 

Table 20 (continued) 

Port ion of 
Study Area Served 

M Iwaukee County 
M Iwaukee County 
M Iwaukee County 

Mi Iwaukee County 
City of Milwaukee 
Mi Iwaukee County 

Mi Iwaukee County 
Milwaukee County 
Mi Iwaukee County 

City of Mi Iwaukee 
Mi Iwaukee County 
Milwaukee County 
Milwaukee County 
Milwaukee County 
City of Milwaukee 
Mi Iwaukee County 
Milwaukee County 
Mi Iwaukee County 
Babcock & Wi Icox Company 

Falk Corporation 

Mi Iwaukee County 
City of Mi Iwaukee 
Mi Iwaukee County 

Vi Ilage of Bayside 
Vi Ilage of Fox Point 
Vi Ilage of Greenda Ie 
Vi Ilage of River Hi lis 
Vi Ilage of Shorewood 
Vi Ilage of West Mi Iwaukee 

Village of Whitefish Bay 
Jones Island Sewage Treatment 

Plant, Milwaukee County 
W. H. Brady Company 
City of Mi Iwaukee, Village 
of Whitefish Bay 

Milwaukee County 

Mi Iwaukee County 

Wisconsin Electric Power 
Company 

Milwaukee County 

A 

X 

X 

X 

X 
X 

X 

X 
X 
X 

x 
X 
X 
X 
X 

X 

X 

X 

B 

X 

x 
X 
X 

X 

X 

X 
X 
X 

X 

X 

X 

C 

X 

X 
X 
X 

X 
X 
X 

X 

X 
X 
X 
X 
X 

X 

X 

X 

o E 

X 

-

F 

X 

X 

X 
X 

X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

'Other 

Asbestos 

Foundry sand 

Toxic liquids 
Car wash debris 
Waste oi I, PCB's 
Sludge 
Pa int sludge, oi I 
Industrial sludge 
Steel finishing 
pickle liquor 

Paint sludge, oils 

PCB's 

Oi I 

Oil, soi I 

Solvents, sludges 

Foundry sand, 
paint chips 

Fly ash 

- -

Disposal Site (s,a 

Waste Research & Reclamation-Eau Claire 
OeRosso Landfill-Oak Creek 
Waste Management, Inc.-I; 

National Tank Service 
Waste Management, Inc.-I I 
Waste Management, Inc.-I 
Land Reclamation, Ltd.-Mt. Pleasant; 
Waste Management, Inc.-I, I I 

ENSCO-Eldorado, Arkansas 
A II is Cha I mers Corporat i on 
Waste Management, Inc.-II 

Waste Management, Inc.-I I 
Waste Management, Inc.-I 
Waste Management, I nC.-1 
Envirite-Harvey, Illinois 
Wa ste Management, Inc. -I, I I 
Waste Management, Inc.-II 
Waste Management, Inc.-II 
Waste Management, Inc. -I, II 
Waste Management, Inc.-I, I I 
Babcock & Wi Icox Company, South Shore 

Sewage Treatment Plant 
Chemical Waste Management of Wisconsin

Germantown; Waste Research and 
Reclamation-Eau Claire 

Waste Management, Inc.-II 
Waste Management, Inc.-I, II 
Cecos-Cincinnati, Ohio; 
Rollins Environmental Serv-Tex 

Waste Management, InC.-II 
Waste Management, Inc.-II 
Waste Management, InC.-I 
Waste Management, InC.-I I 
Waste Management, InC.-I I 
City of Mi Iwaukee Transfer Station-

Li nco I n Avenue 
City of Glendale Transfer Station 
Waste Management, InC.-I 

W. H.' Brady Company-G I enda Ie 
Waste Management, Inc.-I, II, III 

BrOWning & Ferris Landfi II-Zion, III inois 

Unknown 

WEPCo Landfil I-Mequon 

Aqua-Tech-Ft. Wayne, Indiana; 
Waste Management, Inc.-II; 
FOndessy Enterprises-Toledo, Ohio 

- - -



Name 

Ozaukee County (continued) 
Cedar Disposal, Inc. 

Cermatics, Inc.b 
GW, Inc.b 

Preferred Disposal 

Racine County 
GO of Wisconsin, Inc.b 

Jung So: Carreno Contractors b 

Washington County 
A-l Service Company, Inc. h 

All iance Transportation 
Service b .. c 

Ta I I Truck i ng 
Urgent Removal, Inc.b 
Waste Management. Inc.-
Controlled Waste Divisionb 

Wisconsin Waste All iance, Inc. 

Waukesha County 
B. R. EqUipment, Inc. 

Barrett Landfi II, Inc. 

Chemcentra I Corporat ion b 

Economy Disposal, Inc.e 
Fi Imite Oi I Corporation 
Gene ra I Ca rtage Companyb 
Gosa Pumping Service, Inc.b 
High Voltage Maintenance 

Corporationb,C 
Master Disposa I Landfi II, Inc. 
Mi Iwaukee Solvents So: Chemicalsb 

Moeller Disposal, Inc. 
Sanitary Disposal Servicef 
Schneider Excavating, Inc. 

SED, Inc.b,C 

Shepherd Enterprises, Inc.b 
Star Line Trucking Corporation 

Tank Transpo rt, Inc.b 
Town So: Country Waste Serviceb,g 

United Waste Systems, Inc.b 

License 
Number 

11389 

11459 
11481 

10769 

11193 

11473 

11279 

11416 

10794 
10709 
10900 

11458 

11472 

10577 

11035 

11408 
10981 
11352 
11307 
10832 

10840 
10861 

10364 
10563 
11078 

10952 

11337 
10691 

11261 
10370 

10439 

- - -

Table 20 (continued) 

Portion of 
Study Area Served 

Mi Iwaukee County 

Mi Iwaukee County 
Milwaukee County 

Cities of Mi Iwaukee and 
Glendale 

Milwaukee County 

Milwaukee County 

Milwaukee County 

Milwaukee County 

Milwaukee County 
Mi Iwaukee County 
Mi Iwaukee County 

Mi Iwaukee County 

Milwaukee County 

Cities of Milwaukee, West 
All is, and Wauwatosa 

Chemcentral Corporation 

Milwaukee County 
Mi Iwaukee County 
Mi Iwaukee County 
Mi Iwaukee County 
Milwaukee County 

Mi Iwaukee County 
Milwaukee County 

City of Milwaukee 
Milwaukee County 
City of Milwaukee 

Milwaukee County 

Milwaukee County 
Mi Iwaukee County 

Milwaukee County 
Milwaukee County 

Milwaukee County 

A B C 

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 

o E 

X 

F 

X 
X 

Other 

Solvents 
Toxic and 
hazardous liquids, 
sludges 

X X Leachate 

X X --

X Sludges, PCB's 

X Foundry sand 
X Corrosives 

X Sludge, ash 

X --

Sludge, 
found ry sand 

X --

X --
Waste oi I 

X Batteries 
X 0 ii, sludge 
X Askeral, PCB's 

X --
X --

X PCB's 

X X --
X Sewage sludge 

X Used 0 i I 
X Oil, ink, sludge 

X Pa i nt, 0 i I 

- - - -

Disposal Site (S)8 

Waste Management, Inc.-I, II; 
Valley Sanitation Landfil I-Koshkonong 

Waste Management, InC.-II 
Fondessy Enterprises-Ohio 

Waste Management, Inc.-II; 
City of Glendale Transfer Station 

Land Reclamation, Ltd.-Mt. Pleasant; 
Racine Wastewater Treatment Plant 

Land Reclamation, Ltd.-Mt. Pleasant 

Waste Management, InC.-I I; Heckimovich 
Landfi II-Mayvi lie, Wisconsin 

Waste Management, InC.-I 

Waste Management, InC.-I I 
Waste Management, Inc.-I, II 

-

Waste Management, InC.-I I; Chemical Waste 
Management-Alabama, II I inois, Ohio 

Waste Management, InC.-I I 

Waste Management, Inc.-I I; 
Barrett Landfi II-New Berl in 

Barrett Landfi II-New Berl in 

Hamilton, Industries/Hydrite Chemical 
Corporation-Cottage Grove, Wisconsin 

Waste Management, Inc.-I, II 
Waste Management, InC.-I I 
Sander's Lead Company-Troy, Alabama 
Waste Management, Inc.-I I 
Chemical Waste Management-Emel Ie, Alabama 

Waste Management, Inc.-I, II 
E. S. L., Inc.-Elmwood, III inois; American 
Chemical-Griffith, Indiana; Mi Iwaukee 
Solvents &: Chemicals-Menomonee Fal Is 

Waste Management, InC.-I I I 
Heckimovich Landfil I-Mayvi I Ie 
Waste Management, I nco -I I, I II; 
Barrett Landfi II-New Berl in 

SED, InC.-Ohio and North CarOl ina; 
Cecos-Ohio 

Ansul fire Protection-Marinette 
Barrett Landfi II-New Berl in; 
Waste Management, InC.-I I 

Oi I Refinery-Chicago, Illinois 
Waste Management, Inc.-I, I I I; 

Greidanus Landfill-Delavan 
Waste Management, InC.-I I, II I 

-



Table 20 (continued) 

License Port ion of 
Name Number Study Area Served 

WaukeshaCounty (cont i nued) 
Visu-Sewer Clean ~ Seal, Inc. b 10935 M Iwaukee County 
Wa Iter's Excavating, Inc. 10869 C ty of Mi Iwaukee 
Westinghouse Electric 11492 M Iwaukee County 
Corporationb,c 

NOTE: Waste type indicators mean: A - Noncombustible 
B - Wood matter 
C - Trash and refuse 
o - Ga rbage 
E - Demolition 
F - Toxic and hazardous 

A B C 0 E 

X X 
X X 

aWaste Management, Inc.: I - Franklin Landfill; II - Omega Hills Landfill; III - Muskego Landfill. 

bLiccnsed to haul toxic and hazardous wastes, except PCB's. 

°Licensed to haul all waste materials. 

F 

X 

X 

Other 

----
PCB's 

dpresently under contract with the City Of St. Francis for the collection and disposal of residential wastes. 

8Present Iy under contract with the City of Frankl in for the collection and disposal of residential wastes. 

f Present Iy under contract with the Vi Ilage of Hales Corners for the collection and disposal of res I dent i a I wastes. 

gPresent Iy under contract with the City of Greenfield for the collection and disposal of residential wastes. 

hpresent Iy under cont ract with the Vi Ilage of Brown Deer for the collection and disposal of residential wastes. 

Source: Wisconsin Department of Natural Resources. 

- - -

Disposal Si te (s) a 

Waste Management, Inc. -II 
Unknown 
Westinghouse Corporation 

- - - - - -
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the Villages of Bayside, Fox Point, and River Hills, where residential wastes 
are collected once every two weeks. The frequency of industrial, commercial, 
and multifamily waste collection depends on quantities generated and capacity 
of storage containers. 

Transfer and Transportation 

Transfer and transportation refers to the means, facilities, and equipment 
used to transfer wastes from small collection vehicles to larger vehicles and 
to transport the wastes to either processing centers or disposal sites. Trans
fer operations are used to remove and transfer wastes from collection vehicles 
and other small vehicles to transport equipment, which generally has a larger 
capacity than the collection vehicles. 

Transportation of the majority of residential solid wastes and some commercial 
solid wastes in Milwaukee County is a two-step process. The first step begins 
when the collection vehicle leaves the last loading point and travels to a 
transfer station or landfill. This is carried out mainly by municipal vehicles 
in Milwaukee County. The second step, if needed, is the transportation of the 
solid waste from the transfer station to the landfill, and this is carried out 
mainly by private collection services in the County. 

Transfer stations are an important aspect of solid waste management efforts in 
Milwaukee County. As shown in Table 21, there are presently eight transfer 
stations operated in the County. An additional reserve transfer station owned 
by the City of Milwaukee is located at Hawley Road. This facility was not 
operational in 1984. These eight stations serve as temporary disposal and con
solidation points for all or part of the residential, and some commercial, 
refuse collected in the Cities of Cudahy, Glendale, Milwaukee, Wauwatosa, and 
West Allis, and the Villages of Shorewood, West Milwaukee, and Whitefish Bay. 
In addition, small compactors are used to consolidate a portion of the solid 
wastes generated in the City of Greenfield and the Village of Greendale. It is 
estimated that 390,000 tons, or about 87 percent, of the residential solid 
wastes generated in Milwaukee County are transported to one of these eight 
transfer stations. Additional solid wastes generated within Milwaukee County 
are consolidated at transfer stations operated outside the County by private 
contractors that operate in Milwaukee County. 

Processing 

Processing of solid waste means the transformation of the physical or chemical 
characteristics of the waste by mechanical, chemical, or biological processes. 
Processing accomplishes three objectives. First, processing improves the effi
ciency of subsequent solid waste management functions by reducing storage 
requirements and hauling costs. One example of this is the baling of waste
paper to reduce hauling costs to the disposal site. Second, processing may be 
used to recover materials for recycling or reuse. Items such as paper, plas
tic, glass, ferrous metals, and aluminum are valuable and can be recovered for 
recycling or reuse. Finally, combustible organic materials can be converted to 
intermediate products and/or to energy by incineration or biodigestion. 

As defined above, processing of solid waste is an important management element 
within the study area. One form of processing practiced in many communities 
in the County is the use of chippers to reduce the volume of trees and brush, 
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Table 21 

ACTIVE TRANSFER STATIONS IN THE MILWAUKEE COUNTY 
SOLID WASTE MANAGEMENT PLAN STUDY AREA: 1984 

Owne rlOpe,'a tor 

lraflsfer Stations 8 

City of Cudahy ••••••• 

City of Glendale ••••• 

Ci ty of Mi Iwaukee •••• 
Nort.hwest 

City of Milwaukee •••• 
lincoln AVC'!lllle 

Ci t.y of Mi Iwaukee •••• 
Ht. Vernon 

Ci ty of Wauwatosa •••• 
Ci ty of West All is ••• 

Village of ••••••••••• 
Shorewood 

NOTE: A NUIII:umhllst.1 b I 0 
1I Wood maller 

License 
Number location User or Users 

2571 5631 S. 
Avenue 

2658 6201 N. 

2737 6710 N. 
Drive 

2062 ~025 W. 

2965 11313 W. 

2 1152 11100 W. 
3009 5032 W. 

2578 3801 N. 

c: 1 r'n r.1I ro fuso 
D Garbage 

Pennsylvania City of Cudahy 

FI int Road City of Glen~ale 
and Village of 
Whitefish Bay 

Industria I City of Milwaukee 

li nco I n Avenue City of Milwaukee 

Mt. Vernon City of Milwaukee 

Walnut Road City of Wauwatosa 
Rogers Street City of West All Is 

and Village of 
West Milwaukee 

Morri s Road Vi Ilage of 
Shorewood 

E "0,"011 t lOll 
F loxlc and hazardous 

A B C 0 

-- X X --
-- X X --
-- X X X 

X X X X 

X X X X 

-- -- X ---- X X X 

-- X X X 

E F 

-- --
-- --
-- --
-- --
-- --
-- ---- --
-- --

8 0lle additional reserve transfer station is located at lIawley Road. This facility was not operational In 198~. 

Source: SEWRI'C. 

with subsequent disposal for deposition in compost piles. As previously dis
cussed, recylable bulk items and white goods are separated in selected com
munities following collection. Within the industrial sector, solid wastes 
which are to be recycled are often bundled or packaged in order to make subse
quent handling and transportation more manageable. In addition, as shown in 
Table 22, there are 44 active and four inactive incinerators in the County 
which process a wide variety of solid and liquid wastes. However, there are 
presently no active county-owned or municipally owned and operated incinera
tors in the study area. 

Disposal 

As already noted, landfilling is the primary method of disposal of solid 
wastes in Milwaukee County. As of 1984, there were 21 licensed active land
fills within and adjacent to the Southeastern Wisconsin Region receiving 
wastes from Milwaukee County. These sites, together with a licensed but pres
ently unused site owned by the Wisconsin Electric Power Company, are listed in 
Table 23. Of these 21 active landfills, 12 are located in Milwaukee County. A 
brief description of each of these landfills follows. 

Allis Chalmers Landfill: The Allis Chalmers Company owns and operates a land
fill located in the southwest one-quarter of Section 18, Township 6 North, 
Range 17 East, City of Greenfield. This private, special-use landfill is used 
to dispose of noncombustible materials including foundry sand generated in the 
operation of Company business. The licensed area of the landfill is 21.2 acres 
in areal extent. In 1983, 13 tons of material were disposed of at the site. 
The remaining service life of the site is less than three years. Disposed of 
materials are covered as necessary following deposition. Groundwater monitoring 
is not required at the site, and there have been no reported incidences of 
groundwater contamination in the area. 
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Location by 

U. S. Public 
Civil Land Survey 

Division Section 

Kenosha County 
City of Kenosha NW%, Section 6, 

TIN, R23E 
City of Kenosha NEY., NEv.., 

Section 6, 

TIN, R22f; 

Kenosha County 
Proposed 
Town of Somers SEY.., NEv.., 

Section 10, 
T2N, R22E 

Milwaukee County 
City of Cudahy NE~.SE%, 

Section 35, 
T6N,R22E 

City of Glendale NEll", Section 3D, 
T8N, R22E 

City of Glendale Section 29, 
T8N,R22E 

City of NElI",SWlI", 
Milwaukee Section 33, 

T7N, R22E 
CitY of SEll", SEll", 

Milwaukee Section 32, 
T7N, R22E 

City of NElI",SElI", 
Milwaukee Section 29, 

T8N,R22E 
City of Section 13, 

Milwaukee T7N, R21E 
City of Section 29, 

Wauwatosa T7N, R21E 
City of Section 5, 

Milwaukee T6N, R22E 

City of Section 18, 
Milwaukee T6N,R22E 

City of NE%, NE%, 
Milwaukee Section 33, 

T8N, R21E 
City of Section 25, 

Milwaukee T7N, R21E 
City of Section 3D, 

Milwaukee T7N,R22E 

-- - - - -
Table 22 

SELECTED CHARACTERISTICS OF KNOWN MUNICIPAL AND PRIVATE 
SOLID WASTE INCINERATORS IN SOUTHEASTERN WISCONSIN: 1980a 

Solid Waste Type Accepted 
Average 

Trash Toxic Tons per 
License Use Wood and and Gallon 

Number Operator Classification Status Matter Refuse Garbage Pathologicalb Hazardous Other per Year 

0830 Anaconda American Private Inactive X X X -- -- -- --
Brass Company generaJ use 

2539 Kenosha Memorial Private Active -- X X X X Disposable diapers, N/A 
Hospital general use disposable 

utensils, liquid 
waste, excretory 
waste 

N/A Ocean Spray Private Proposed -- X -- -- -- Organic wastes --
Cranberries, Inc. general use from canning and 

bottling processes 

2300 Trinity Memorial Private Active -- X X X X Disposable diapers, N/A 
Hospital general use disposable 

utensils 

2301 Glen Field Health Private Active -- X X X X Disposable diapers, N/A 
Care Center general use disposable 

utensils 
2380 Lakeside Animal Private Active -- X X X X -- N/A 

Hospital general use 

1528 Milwaukee Private Inactive -- -- -- -- -- Screening and grit N/A 
Metropolitan special use from wastewater 
Sewerage District treatment 

2722 Allen-Bradley Private Active X X X -- -- Commercial wastes, 1,750 
Company general use liquid wastes 

2830 Goodwill Industries Private Active X X -- -- -- -- N/A 
general use 

2223 St. Mary's Private Active -- X X -- -- Disposable diapers N/A 
Nursing Home general use 

2226 Lakeview Hospital Private Active -- X X -- X Disposable utensils N/A 
general use 

2228 CitY of Milwaukee Private Active -- X X -- -- -- N/A 
Johnston special use 
Community 
Health Center 

2229 St. Francis Private Active -- X X X X Disposable diapers, N/A 
Hospital general use disposable 

utensils, liquid 
waste, excretory 

waste 

2232 Northwest Private Active -- X X X X Disposable diapers, N/A 
Health Center general use disposable 

utensils 

2237 Family Hospital Private Active -- -- -- X X Disposable utensifs N/A 
special use 

2238 Lutheran Hospital Private Active -- -- -- X X Disposable utensils, 1 
special use excretory waste 

- - - -

Rated Actual 
Capacity Capacity 
(pounds (pounds Percent 

per hour) per hour) Combustible 

1,000 1,000 99 

N/A N/A N/A 

-- -- --

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

1,080 1,080 95 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N,'A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

50 5 99 



Table 22 (continued) 

LocatIon by 
Solid Waste Type Accepted 

Average Rated Actual 
U. S. Public Trash Toxic Tons per Capacity Capacity 

Civil Land Survey license Use Wood and and Gallon (pounds (pounds Percent 
Division Section Number Operator ClassificatIOn Status Matter Refuse Garbage Pathological b 

Hazardous Other per Year per hour) per hour) Combustible 

Milwaukee County 
(continued) 
City of NWY4, Section 29, 2241 Mount Sinai Private Active .. X X .. N/A N/A N/A N/A 

Milwaukee T7N, R22E Medical Center special use 
City of SEY.:t,NE%, 2244 Bel Air Health Private Active .. X X X X Disposable diapers N/I, N/A N/A N/A 

Milwaukee Section 29, Care Center, Inc general use 
I T7N, R21E 

City of Section 12. 2274 I Sf. Luke's HOSI-Htal Private Active .. X X X X Disposable aiapers, N/A N/A N/A N/A 
Milwaukee T6N, R21E 

, 
general use dIsposable , 

L tcns.ils, liQu id 
waste, excretory 

waste 
City of SectIOn 16, 2302 Bradley Private Active X X X ! X Disposable diapers, N/A N/A N/A N/A 

Milwaukee T6N, R22E Convalescent I general use 
, 

disposable , 
Center utensils 

Village of SW*, Section 4, 2303 North Shore Health Private Active .. .. .. X X Disposable utensils N/A NJA N/A NJA 
Bayside T8N, R22E Care Center speCial use 

City of NE%, Section 8, 2305 St. Anne's Home Private Active .. X X .. .. . . N/A NJA N/A N/A 
Milwaukee T7N, R21E for the Elderly special use 

City of Section 31, 2306 St. Michael Hospital Private Active .. X X X X Disposable diapers, N/A N/A N/A N/A 
Milwaukee T8N,R22E general use liquid waste 

City of SWi~, Section 1O, 2346 Columbia Hospital Private Active X X X X Disposable diapers, 457 725 425 95 
Milwaukee T7N, R22E general use 

! 
disposable 

utensils, liqUId 

waste, excretory 

waste 
City of SW%, Section 2, 2347 Northwest Private Active .. X X X X .. N/A N/A N/A N/A 

Milwaukee T8N,R21E General Hospital general use 
City of Section 30, 2381 Marion Private Active .. X X X X Disposable diapers, N/A N/A N/A N/A 

Milwaukee T7N, R22E Catholic Home general USE' disposable 
utensils 

City of NEY., Section 14, 2556 St. joseph's Private Active .. X X X X DisPosable diapers, 22,000 800 600 80 
Milwaukee T7N, R21E Hospital general use disposable 

utensils, excretory 

waste 
City of NWY., Section 25, 2669 Plymouth ~'Ji8:l0r Private Active .. X X X X Disposable diapers, N/A N/A N/A N/A 

Milwaukee T8N, R21E special use disposable 

utensils 
City of Section 30, 2670 Deaconess Hospital Private Active .. X X X X .. N/A N/A N/A N/A 

Milwaukee T7N, R22E general use 
City of NEY., Section 25, 2800 West Side Private Active .. .. .. X X .. N/A N/A N/A N/A 

Milwaukee T7N, R21E Hospital special use 
City of NW%,NW~, 2236 St. Anthony Private Inactive .. .. .. X X .. N/A N/A N/A N/A 

Milwaukee Section 29, Hospital special use 

T7N, R22E 
City of SW%, SE%, 2383 St. Mary's Private Inactive .. X X .. . . Disposable utensils N/A N/A N/A N/A 

Milwaukee Section 24, Hill Hospital general use 

T7N, R21E 
City of SE~, NE%, 2824 Marquette University Private Active .. X X X X Excretory wastes N/A N/A N/A N/A 

Milwaukee Section 30, Schroeder Health general use 
T7N, R22E Services 

- - - - - - - -
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Table 22 (continued) 

r Location by Solid Waste Type Accepted 
Average Rated Actual 

U. S. Public Trash Toxic Tons per Capacity Capacity 
Civil Land Survey License Use Wood and and Gallon (pounds (pounds Percent 

Division Section Number Operator Classification Status Matter Refuse Garbage Pathologicalb Hazardous Other per Year per houd per hour) Combustible 

Milwaukee County 
(continued} 
City of SE%.SWY.., 2257

c 
Avon Manor Private Active X .. .. N/A N/A N/A N/A 

Milwaukee Section 21, Nursing Home special use 
T8N, R21E 

City of NWY.a. Section 12, N/A A. O. Smith Private Inactive 
d .. .. Commercia! and N/A N/A N/A N/A 

Milwaukee T7N, R21E Company general use industrial wastes 
City of SW%, Section 7, 2745 Briggs & Stratton Private Active X X X .. Commercial wastes N/A N/A N/A N/A 

Wauwatosa T7N, R21E general use 
City of Section 30, 2243 St. Camillus Private Active .. X X .. .. N/A N/A N/A N/A 

Wauwatosa T7N, R21E Health Center general use 
City of Section 28, 2717 Medical College Private Active .. _. .. X X .. N/A N/A N/A N/A 

Wauwatosa T7N,R21E of Wisconsin special use 
City of SW~, Section 9, 2304 Methodist Manor Private Active .. .. .. X X .. N/A N/A N/A N/A 

West Allis T6N, R21E Health Center special use 
City of T6N, R21E, 2360 Villa Clement Private Active .. -. .. X X . . N/A N/A N/A N/A 

West Allis and T7N, R21E special use 
City of NW~, Section 11, 2385 St. Joseph's Home Private Active .. .. .. X X N/A N/A N/A N/A 

West Allis T6N, R21E for the Aged special use 
City of SectIon 9, 2596 Methodist Manor Private Active .. .. . - X X . . N/A N/A N/A N/A 

West Allis T6N, R21E special use 
City of SEy,., Section 34, .. U, S, Veterans Private Active .. X X - . .. _ . 2,100 2,000 1,500 99 

Milwaukee T7N, R21E Administration special use 
City of SEy,., Section 12, -. The Heil Company- Private Active X X .. .. .. . . 3 250 32 49 

Milwaukee T6N, R21E Truck Equipment general use 
Division 

City of SEy,., Section 12, .. Maynard Steel Private Active X X . - .. .. _ . 91 350 350 95 
Milwaukee T6N, R21E Casting Company general use 

City of SW~, Section 1, .. Falk Corporation Private Active X X .. .. .. .. 145 500 250 96 
Milwaukee T6N, R21E Plant 1 general use 

Village of SW~. Section 1, .. Inryeo, Inc. Private Active X X -. - . .. .. 200 667 667 99 
West Milwaukee T6N, R21E Burnham Street general use 

City of NW~, Section 33, .. Afram Brothers Private Active X .. .. -- .. Rubber, plastic 1,250 2,000 2,000 30 
Milwaukee T7N, R22E Company general use 

City of NEy,., Section 14, .. Appleton Electric Private Active X X .. .. - . .. 30 200 100 98 
South T5N, R22E Company- general use 
Milwaukee Foundry Division 

City of NEy,., Section 21, .. St, Joseph's Private Active X X .. . . .. . . 100 625 165 90 
Milwaukee T6N, R21E Convent special use 

Milwaukee County 
Proposed 
City of SW%, NWY., N/A Hydrite Chemical Private Proposed .. . - .. . . _ . Flammable liquids, .. .. .. . . 

Milwaukee Section 32, Company general use commercial 
T7N, R22E product waste 



o 
o 

I 

Civil 

Division 

Ozaukee County 
Village of 

Grafton 

Citv of 

Pel! : 

Washington 

Racine County 

City of 
Burlington 

City of Racine 

City of Racine 

City of Racine 

Clty of Racine 

Village of 
Sturtevant 

Village of 
Sturtevant 

Walworth County 
Village of 

Elkhorn 

Washington 
County 
City of Hartford 

City of 
West Bend 

City of 
West Bend 

Town of 
West Bend 

Town of 
West Bend 

LocatIon by 

U. S. Public 
Land Survey 

Section 

Seetior. 24, 

T10N, R21 E 

Section 28 

T11N,R22E 

NEY4, SW%, 
Section 32, 
T3N,R19E 
NW~, SWY4, 

Section 7, 
T3N, R23E 
SW~, NE%, 

I 
Section 16, 
T3N, R23E 

NE%,SW%, 
I Section 9, 

T3N, R23E 
SWv., Sect ion 16, 
T3N,R23E 

NEV., Section 22, 
T3N, R22E 

NEV., Section 22, 
T3N,R22E 

NEV., SWv., 
Section 4, 
T2N, R17E 

Section 20, 
nON, R18E 

NEV., NW%, 
Section 14, 
T11N,R19E 

SEy., Section 12, 
T11N,R19E 

Section 29, 
T11N, R19E 

Section 29, 
T11N,R19E 

License Use 
Number Operator i Classification 

1785 VillagE: of Grafton Public 
general use 

2384 Heritage Private 
I Nursing Horn(-<; specIal use 

2307 Memorial Hospital Private 
general use 

2222 St, Mary's Medical Private 
Center, Inc. special use 

2235 St, Luke's Private 
Hospital special use 

2308 St. Catherine's Private 
Infirmary general use 

-- 5, C, JOhnson & Private 
Son-Racine Plant general use 

-- S, C. Johnson & Private 
Son-Waxdale Plant general use 

-- 5, C. Johnson & Private 
Son-Waxdale Plant general use 

2309 Lakeland Hospital Private 
general use 

2231 Hartford Private 
Memorial Hospital general use 

2239 St. Joseph's Private 
Community Hospital general use 

2279 The Samaritan Private 
Home general use 

2663 Cedar Lake Home Private 
Fellowship Hospital genera! use 

2664 Cedar Lake Home Private 
Fellowship Hospital general use 

-

Table 22 (continued) 

Solid Waste Type Accepted 
Average Rated Actual 

Trash Toxic Tons per Capacity Capacity 
Wood and and Gallon (pounds (pounds Percent 

Status Matter Refuse Garbage Pathological b Hazardous Other per Year per hour) per hour) Combustible 

Inactive X X X LIcensed to burn N/A N/A N/A N/A 
municipal and 
commercial solid 
waste-presently 
used only to 

destroy drugs and 
other material 
confiscated by law 

enforcement 
agencies i Active Disposable diapers N/A N/A N/A N/A 

I 

Active -- X X X X Disposable diapers, N/A N/A N/A N/A 
disposable 
utensils 

Active -- -- ,- X X -- N/A N/A N/A N/A 

Active -- -- -- X X -- N/A N/A N/A N/A 

Active -- X X X X Disposable diapers, N/A N/A N/A N/A 
disposable 
utensils 

Active X X .. -. _ . -- 16 450 60 80 

Inactive -- -- -- -- X By-products _. 167 ., 95 
gaseou s wastes, 
liquid wastes, 
semi·liquid 
wastes 

Active -- -- .- -- X By ·products, 1,200 335 335 95 
gaseous wastes 

Active -- X X X X Disposable diapers, N/A N/A N/A N/A 
disposable 
utensils 

Active -- X X X X Disposable utensils _. -- _. --

Active -- X X X X Disposable utensils, -- --
disposable diapers 

Active -- X X X X Disposable diapers -- --

Active -- X X .-

Active .. X X -- --

- - - - - - - - - -



- - -

Table 22 (continued) 

Location by 
Solid Waste Type Accepted 

Average Rated Actual 
U. S. Public Trash Toxic Tons per Capacity Capacity 

Civil Land Survey License Use Wood and and Gallon (~ lunds (pounds Percent 
Division Section Number Operator Classification Status Matter Refuse Garbage Pathologicalb Hazardous Other per Year per hour) per hour) Combustible 

Waukesha County 
City of NW%.. NE%. 2233 Elmbrook Memorial Private Active -- -- -- X X Disposable diapers, -- -- -- -. 

Brookfield Section 20, Hospital special use disPosable 
T7N, R20E utensils, 

liquid waste 
Village of SEY4, SW~, 2281 Community Private Active -- -- -- X X .. .. .. .- --

Menomonee Section 9, Memorial Hospital special use 
Falls T8N, R20E 

City of SW!4,SW!4, 2794 New Berlin Private Active .. .. " X X .. .. .. .. .-
New Berlin Section 14, Animal HOsPital special use 

T6N, R20E 
City of NW%,NWY.a, 2242 New Berlin Private Active .. X X X X Disposable diapers .. .. . . .-

New Berlin Section 13, Memorial Hospital general use 
T6N,R20E 

City of Section 4, 2258 Oconomowoc Private Active .. X X X X .. . . .. . . .. 
Oconomowoc T7N, R17E Memorial Hospital general use 

Town of SE!4, Section 28, 2245 Northview Home Private Active .. X X _ . .. Disposable diapers .. .. _ . .' 

Pewaukee T7N,R19E general use 
City of NW!4,SE!4, 306 City of Waukesha Public Inactive .. .. .- .. . . Liquids 21,562 14,500 14,000 85 

Waukesha Section 9, special use 
T6N,R19E 

City of NE!4, SE!4, 2860 City of Waukesha Public Active X X X -. .. Commercial wastes. 7,188 14,500 14,000 85 
Waukesha Section 9, general use animal carcasses 

T6N,R19E 
City of Section 3, 2225 Waukesha Private Active .. X X X X Disposable diapers, .. .. .. .. 

Waukesha TSN,R19E Memorial HOsPital general use disposable 
utensils. 
excretory waste 

City of Section 34, 2809 Humane Animal Private Active .. X X X X .. .. . . .. .. 

Waukesha T6N,R19E Welfare Society general use 
of Waukesha 
County, Inc. 

City of SE!4, Section 25, .. W. A. Krueger Private Active X X .. .. .. . . 1 650 180 99 

Brookfield T7N, R20E Company general use 

NOTES: Incinerators in the Village of Menomonee Falls owned and operated by Briggs & Stratton Corporation and in the Village of Saukville owned and operated by Freeman Chemical Company also process solid wastes generated in Milwaukee County. 

N/A: Indicates data not available. 

If Information obtained from SEWRPC inventories conducted under the areawide water quality management planning program and from the Wisconsin Department of Natural Resources files. 

b The pathological waste category includes all or part of the following waste types: laboratory wastes, pathological specimens, surgical wastes, infectious wastes, and/or animal carcasses. These wastes are considered toxic and hazardous. 

C The incinerator operation of the Avon Manor Nursing Home no longer meets the criteria which are required in order to obtain a license from the Wisconsin Department of Natural Resources. 

Source: SEWRPC. 



OW'ne r lOpe ra to r 
Of Landf ill 

A I lis Cha I me rs 

City of Mi Iwaukee 

City of ~Iilwaukee 
(Old Ha rtung 
Quarry) 

City of Oak Creek 

City of South 
Mi I waukee 

City of Wauwatosa 

City of West Allis 

Fa I k Corporat ion 

Gordon DeRosso 
Landfi II 

Waste Management 
of Wisconsin 
(Metro) 

Wi scans i n Electric 
Power Company 
Landfill 

Wi scans in Electric 
Powe r Campa ny 
Landfill 

Table 23 

ACTIVE SOLID WASTE DISPOSAL SITES RECEIVING WASTES FROM THE 
MILWAUKEE COUNTY SOLID WASTE MANAGEMENT PLAN STUDY AREA: 1984 

DNR 
Estimated Capacity 
Remaining Category 

Li censed Service (cubic 
License Area User Li fe yards Cover 

x 103 ) Number Locat i on faci I ity Type (acres) Classification (yea rs) frequency A B 

0293 Southwest one- Noncombustible 21.2 Private <3 >500 As needed X --
quarter, Section 18 landfi II Spec ia I Use 
T6N, R21E, 
City of Greenfield 

0428 Southwest one- Noncombustible 45.0 Private >3 >500 As needed X --
quarter, Section 34 landfi II Spec ia I Use 
T6N, R22E, 
City of Hi Iwaukee 

1501 Southwest one- Noncombustible 17 .0 Private >3 >500 As needed X --
Quarter, Sect ion 8 landfi II Special Use 
T7N, R21E, 
City of Wauwatosa 

0414 Southwest one- Sanitary 7.0 Publ ic >3 50-500 As needed X X 
qua rter, Section 10 landfi II Special Use 
T5N, R22E, 
City Of Oak Creek 

0232 Southeast one- Sanitary 10.7 Private >3 50-500 As needed X X 
qua rter, Sect ion 14 landfi II Special Use 
T5N, R22E, City of 
South Hi Iwaukee 

0525 Southeast one- Sanitary 100.0 Publ ic >3 >500 As needed X X 
quarter, Section 19 landfi II Specia I Use 
T7N, R21E, 
City of Wauwatosa 

1718 Northeast one- Noncombustible 18.0 Private >3 50-500 As needed X --
qua rter, Section 7 landfi II Spec ia I Use 
T6N, R21E, 
City of West Allis 

>3 1882 Southwest one- Noncombustible 17 .6 Private >500 As needed X --
qua rter, Section 2 landfi II Special Use 
T5N, R22E, Ci ty of 
South Hi Iwaukee 

1979 Northwest one- Noncombustible 45.0 Private <3 >500 As needed X --
qua rte r, Sect ion 27 landfi II Special Use 
T5N, R22E, 
City of Oak Creek 

1099 Southwest one- Sanitary 96.0 Commercial <5 >500 Da i Iy X X 
quarter, Section 31 landfi 11 Landfi II 
T5N, R21E, 
City of Frankl in 

2357 Southwest one- Noncombustible 130.0 Private >3 >500 As needed X --
qua rtar, Sect Ion 36 landfi II Spec ia I Use 
T5N, R22E, 
City of Oak Creek 

2801 Southwest one- Noncombustible 85.0 Prj va te >3 >500 As needed -- --
Qua rte r, Sect ion 8 landfi II Special Use 
TlON, R22E, 
Town of Gra fton 
Ozaukee County 

C 

--

--

--

--
--

--

--

X 

--

X 

--

--

- - -

0 E f Other 

-- -- -- found ry 
sand 

-- X -- --

-- X -- --

-- X -- --

-- X -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- Found ry 
sand 

X X -- --

-- -- -- Fly ash 

-- -- -- fly ash 

- -



Table 23 (continued) 

O\oIner/Dperator License 
of landfi II Number location Faci I ity Type 

Wisconsin Electric 0349 No rthea s t one- Noncombustible 
Powe r Compa ny qua rter, Sect ion 36 landfi II 

T5N, R22E, 

Barrett landf ill 1940 
City of Oak Creek 

Southeast one- Sanitary 
qua rte r, Section 18 landfi II 
T6N, R20E, 
City of New Berl in 

__ b Waukesha COllnty 
Browning and fe rrl s No rthwes t one- Sani tary 
landfi II Quarter, Section 7 landfi II 

T46N, RI2E, 
Town of Benton 
la ke Coun ty , III inois 

Gre i danlls 0140 Northwest one- Sanitary 
Enterpri ses quarter, Sect ion 9 landfi II 
landfill T2N, RI5E, 

Town of Darien 
Walworth County 

Heckimovich 1118 Southwest one- Sanitary 
landfi II quarter, Section 35 landfi II 

T12N, RI6E, 
Town of Wi II iams 
Dodge County 

Va I I ey San i ta t Ion 2686 Northeast one- San i tary 
landfill quarter, Section 35 landfi II 

T5N, RI5E, 
Town of Koshkonong 
Jefferson County 

Waste Management 1678 South one-half Sanitary 
of Wi scons i n Section 36, T9N, landfi II 
(Omega Hi II s) R20E, Village I>f 

Germanto'w'n, 
Washington County 

Waste Management 2895 Southwest one- Sanitary 
of Wi scons in qua rter, Sect ion 18 landfi II 
(Muskego) T5N, R20E, 

City of Muskego 
Waukesha County 

land Reclamation, 0572 No rthea s t one- Sanitary 
ltd. quarter, Section 23 landfill 

T3N, R22E, Town of 
Mt. Pleasant, 
Racine County 

Industria I Waste 0374 No rthwest one- Noncombustible 
Corporat Ion qua rter, Section 4, landfi II 

T6N, R20E, Ci ty Of 
New Berl in, 
Waukesha County 

NOTES: A - Noncombustible, B - Wood matter, C - Trash refuse, 0 - Garbage 
E - Demolition, F - Toxic and hazardous 
N/A indicates data not available. 

Est imated 
Remaining 

Li censed Se rvice 
Area User Li fe 

(acres) Classification (years) 

42.0 Private 
__ a 

Special Use 

40.0 Private <3 
Genera I Use 

1110.0 Commerc;al >10 
Genera I Use 

20.0 Commercial >3 
Genera I Use 

25.0 Commerc ia I >3 
Genera I Use 

29.0 Commercial >3 
Genera I Use 

166.0 Commerc ia I <3 
Genera I Use 

29.8 Commercial <1 

81. 7 Commerc ia I >3 
Genera I Use 

25.0 Commerc ia I <1.5 
Special Use 

-

DNR 
Capacity 
Category 

(cubiC 
yards Cover 

x 103 ) frequency 

N/A As needed 

500 Da i Iy 

500 Daily 

500 Dai Iy 

500 Dai Iy 

500 Da i Iy 

500 Da i Iy 

500 Da i Iy 

500 Da i Iy 

50-500 As needed 

a This landfill is abandoned and Is no longer used for disposal of fly ash. The Wisconsin Electric Power Company maintains the 
license on this facility. 

blicensed under jurisdiction of the Illinois Environmental Protection Agency. 

~ Source: Wisconsin Department of Natural Resources. 

-

A B C 0 E f Other 

X -- -- -- -- -- Fly ash 

X X X -- X -- Found ry 
sand 

X X X X X X --

X X X X X -- Foundry 
sand 

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 -- -- -- -- -- --



City of Milwaukee Landfill: The City of Milwaukee owns and operates a land
fill located in the southwest one-quarter of Section 34, Township 6 North, 
Range 22 East, City of Milwaukee. This private, special-use landfill is used 
to dispose of noncombustible materials and demolition debris generated by the 
City of Milwaukee. The licensed area of the landfill is 45 acres in areal 
extent. In 1983, 4,128 tons of material were disposed of at the site. The 
remaining service life of the site is greater than three years. Disposed of 
materials are covered as necessary following deposition. Groundwater monitor
ing is not required at the site, and there have been no reported incidences of 
groundwater contamination in the area. 

City of Milwaukee Landfill (Old Hartung Quarry): The City of Milwaukee owns 
and operates a landfill located in the southwest one-quarter of Section 8, 
Township 7 North, Range 21 East, City of Wauwatosa. This private, special-use 
landfill is used to dispose of noncombustible materials and demolition debris 
generated by the City of Milwaukee. The licensed area is 17 acres in areal 
extent. In 1983, 38,127 tons of material were disposed of at the site. The 
remaining service life of the site is greater than three years. Disposed of 
materials are covered as necessary following deposition. Groundwater monitor
ing is not required at the site, and there have been no reported incidences of 
groundwater contamination in the area. 

City of Oak Creek Landfill: The City of Oak Creek owns and operates a land
fill located in the southwest one-quarter of Section 10, Township 5 North, 
Range 22 East, City of Oak Creek. This public, special-use landfill is used to 
dispose of small amounts of noncombustible materials and demolition debris 
generated by the City of Oak Creek. The licensed area of the landfill is 7.0 
acres in areal extent. In 1983, 119 tons of material were disposed of at the 
site. The remaining service life of the site is greater than three years. 
Disposed of materials are covered as necessary following deposition. Ground
water monitoring is not required at the site, and there have been no reported 
incidences of groundwater contamination in the area. 

City of South Milwaukee Landfill: The City of South Milwaukee owns and oper
ates a landfill located in the southeast one-quarter of Section 14, Township 5 
North, Range 22 East, City of South Milwaukee. This private, special-use land
fill is used to dispose of noncombustible materials and demolition debris gen
erated by the City of South Milwaukee. The licensed area of the landfill is 
10.7 acres in areal extent. In 1983, 360 tons of material were disposed of at 
the site. The remaining service life of the site is greater than three years. 
Disposed of materials are covered as necessary following deposition. Ground
water monitoring is not required at the site, and there have been no reported 
incidences of groundwater contamination in the area. 

City of Wauwatosa Landfill: The City of Wauwatosa owns and operates a land
fill located in the southeast one-quarter of Section 19, Township 7 North, 
Range 21 East, City of Wauwatosa. This public, special-use landfill is used to 
dispose of noncombustible materials, wood matter, and clean fill materials 
generated by the City of Wauwatosa. The licensed area of the landfill is 
100 acres in areal extent. In 1983, 450 tons of material were disposed of at 
the site. The remaining service life of the site is greater than three years. 
Disposed of materials are covered as necessary following deposition. Ground
water monitoring is not required at the site, and there have been no reported 
incidences of groundwater contamination in the area. 
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City of West Allis Landfill: The City of West Allis owns and operates a land
fill located in the northwest one-quarter of Section 7, Township 6 North, 
Range 21 East, City of West Allis. This private, special-use landfill is used 
to dispose of noncombustible materials generated by the City of West Allis. 
The licensed area of the landfill is 18 acres in areal extent. In 1983, 2,150 
tons of material were disposed of at the site. The remaining service life of 
the site is greater than three years. Disposed of materials are covered as 
necessary following deposition. Groundwater monitoring is not required at the 
site, and there have been no reported incidences of groundwater contamination 
in the area. 

Fal k Corporation Landfill: The Falk Corporation owns and operates a landfill 
located in the southwest one-quarter of Section 2, Township 5 North, Range 22 
East, City of South Milwaukee. This private, special-use landfill is used to 
dispose of noncombustible materials, including foundry wastes and sludges gen
erated in the operation of the Corporation business. The licensed area of the 
landfill is 17.6 acres in areal extent. In 1983, 8,624 tons of material were 
disposed of at the site. The remaining service life of the site is greater 
than three years. Disposed of materials are covered as necessary following 
deposition. Groundwater monitoring is conducted at the site; however, there 
have been no reported incidences of groundwater contamination in the area. 

Gordon DeRosso Landfill: A Mr. Gordon DeRosso owns and operates a landfill 
located in the northwest one-quarter of Section 27, Township 5 North, Range 22 
East, City of Oak Creek. This private, special-use landfill is used to dispose 
of foundry sand generated by private industry in and around the Milwaukee 
County study area. The licensed area of the landfill is 45 acres in areal 
extent. In 1983, 51,810 tons of material were disposed of at the site. The 
remaining service life of the site is less than three years. Disposed of 
materials are covered as necessary following deposition. Groundwater monitor
ing is required at the site, and some groundwater contamination has been 
reported in the area. The Wisconsin Department of Natural Resources (DNR) has 
reported that the source of this contamination is not necessarily the DeRosso 
Landfill because of its proximity to other pre-law landfills which could be 
the cause of the contamination. 

Waste Management of Wisconsin-Metro Landfill: Waste Management of Wisconsin 
owns and operates a landfill located in the southwest one-quarter of Section 31, 
Township 5 North, Range 21 East, City of Franklin. This commercial, general
use landfill is used to dispose of a variety of materials, including non
combustible wastes, wood matter, trash refuse, garbage, and demolition debris 
originating from residential, commercial, and industrial sources throughout 
southeastern Wisconsin. This landfill is a major disposal area for Milwaukee 
County wastes. The licensed area of the landfill is 96 acres in areal extent. 
In 1983, 381,685 tons of material were disposed of at the site. The remaining 
service life of the site is less than five years. However, proposals for expan
sion of the site are anticipated to be submitted to the Wisconsin Department 
of Natural Resources prior to the end of the existing service life. Disposed 
of materials are required to be covered daily following deposition. Groundwater 
monitoring is required at the site, and some groundwater contamination has 
been reported in the older areas of the site. The DNR reports that actions 
taken by Waste Management to correct such contamination, including collection, 
have generally reduced further groundwater contamination in the area. 

Wisconsin Electric Power Company Landfill: The Wisconsin Electric Power 
Company owns and operates a landfill located in the southwest one-quarter of 
Section 36, Township 5 North, Range 22 East, City of Oak Creek. This private, 
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special-use landfill is used to dispose of fly ash produced as a result of 
burning coal for electrical power generation by the Company. The licensed area 
of the landfill is 130 acres in areal extent. In 1983, 246,645 tons of mate
rial were disposed of at the site. The remaining service life of the site 
is greater than three years. Disposed of materials are covered as necessary 
following deposition. Groundwater monitoring is required at the site; how
ever, there have been no reported incidences of groundwater contamination 
in the area. 

Wisconsin Electric Power Company Landfill: The Wisconsin Electric Power 
Company owns and operates a landfill located in the southwest one-quarter of 
Section 8, Township 10 North, Range 22 East, Town of Grafton, Ozaukee County. 
This private, special-use landfill is used to dispose of fly ash produced as a 
resul t of burning coal for electrical power generation by the Company. The 
licensed area of the landfill is 85 acres in areal extent. In 1983, 110,700 
tons of material were disposed of at the site. The remaining service life of 
the site is greater than three years. Disposed of materials are required to be 
covered daily following deposition. Groundwater monitoring is required at the 
site; however. there have been no reported incidences of groundwater contami
nation in the area. 

Wisconsin Electric Power Company Landfill: The Wisconsin Electric Power 
Company owns an abandoned landfill located in the northeast one-quarter of 
Section 36, Township 5 North, Range 22 East, City of Oak Creek. This private, 
special-use landfill was formerly used for the disposal of fly ash produced as 
a result of burning coal for electrical power generation, but has been closed 
and properly abandoned. The Company retains a license on the 42-acre site. 
Groundwater monitoring is not required at the site, and there have been no 
reported incidences of groundwater contamination in the area. 

Barrett Landfill: A Mr. Thomas Barrett owns and operates a landfill located 
in the southeast one-quarter of Section 18, Township 6 North, Range 20 East. 
City of New Berlin. This private, special-use landfill is used to dispose of 
noncombustible materials, wood matter, trash refuse, demolition debris, and 
foundry sand generated primarily in Milwaukee and Waukesha Counties. The 
licensed area of the landfill is 40 acres in areal extent. In 1983, 149,306 
tons of material were disposed of at the site. The remaining service life of 
the site is less than three years. Disposed of materials are required to be 
covered daily following deposition. Groundwater monitoring is required at the 
site, and some groundwater contamination has been reported in the area. In 
addition, there is evidence that methane gas is accumulating at the site, 
which may also be of environmental concern. Consequently, the DNR has begun to 
restrict the amounts and types of wastes which can be deposited at this site, 
and has ordered that steps be taken to minimize further contamination. 

Browning and Ferris Landfill: Browning and Ferris, Inc., owns and operates a 
landfill located in the northwest one-quarter of Section 7, Township 46 North, 
Range 12 East, Town of Benton, Lake County, Illinois. This commercial, general
use landfill is used to dispose of noncombustible materials, wood matter, 
trash refuse, garbage, demolition debris, and toxic and hazardous waste. Resi
dential and commercial refuse generated in the City of West Allis and the 
Village of West Milwaukee, as well as toxic and hazardous materials from 
industries in southeastern Wisconsin, are disposed of at this site. The 
licensed area of the landfill is 140 acres in areal extent. This landfill is 
regulated by the Illinois Environmental Protection Agency. In 1984, 180,000 
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tons of material were disposed of at the site. The remalnlng service life of 
the site is greater than 10 years. Disposed of materials are required to be 
covered daily following deposition. Groundwater monitoring is required at 
the site. 

Greidanus Enterprises Landfill: Greidanus Enterprises owns and operates a 
landfill located in the northeast one-quarter of Section 9, Township 2 North, 
Range 15 East, Town of Darien, Walworth County. This commercial, general-use 
landfill is used to dispose of noncombustible materials, wood matter, trash 
refuse, garbage, demolition debris, and foundry sand. The solid waste mate
rials from Milwaukee County deposited at this site are collected by private 
contractors serving selected communities, commercial establishments, and 
industries. The licensed area of the landfill is 20 acres in areal extent. 
In 1983, 17,500 tons of material were disposed of at the site. The remaining 
service life of the site is greater than three years. The site recently 
received a plan of operation approval for expansion by the Wisconsin Depart
ment of Natural Resources. Disposed of materials are required to be covered 
daily following deposition. Groundwater monitoring is required at the site; 
however, there have been no reported incidences of groundwater contamination 
in the area. 

Heckimovich Landfill: The Heckimovich landfill is located in the southwest 
one-quarter of Section 35, Township 12 North, Range 16 East, Town of Williams, 
Dodge County, Wisconsin. This commercial, general-use landfill is used to dis
pose of noncombustible materials, wood matter, trash refuse, garbage, and 
demolition debris. The solid waste materials from Milwaukee County deposited 
at this site are collected by private contractors serving commercial estab
lishments and industries. The licensed area of the landfill is 25 acres in 
areal extent. In 1983, 112,500 tons of material were disposed of at the site. 
The remaining service life of the site is less than one year; however, a 
feasibility study for expansion of the site, which has been approved by the 
Wisconsin Department of Natural Resources, could lead to an extension of the 
life of the site to greater than three years. Disposed of materials are 
required to be covered daily following deposition. Groundwater monitoring is 
required at the site, and limited groundwater contamination has occurred. 

Valley Sanitation Landfill: The Valley Sanitation landfill is located in the 
northeast one-quarter of Section 35, Township 5 North, Range 16 East, Town of 
Koshkonong, Jefferson County, Wisconsin. This commercial, general-use landfill 
is used to dispose of noncombustible materials, wood matter, trash refuse, 
garbage, and demolition debris. The solid waste materials from Milwaukee 
County deposited at this site are collected by private contractors serving 
commercial establishments and industries. The licensed area of the landfill is 
29 acres in areal extent. In 1983, no material was disposed of at the site. 
However, in 1984 some commercial and industrial waste from Milwaukee County 
was disposed of at this landfill. The remaining service life of the site is 
greater than three years. Disposed of materials are required to be covered 
daily following deposition. Groundwater monitoring is required at the site; 
however, there have been no reported incidences of groundwater contamination 
in the area. 

Waste Management of Wisconsin Landfill (Omega Hills): Waste Management of 
Wisconsin owns and operates a landfill located in the southern one-half of 
Section 36, Township 9 North, Range 20 East, Village of Germantown. This com
mercial, general-use landfill is used to dispose of noncombustible materials, 
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wood matter, trash refuse, garbage, and demolition debris. This site is a 
major disposal area for much of the residential, commercial, and industrial 
solid waste generated in Milwaukee County. The licensed area of the landfill 
is 166 acres in areal extent. In 1983, 380,013 tons of material were disposed 
of at the site. The remaining service life of the site is about three years. 
Disposed of materials are required to be covered daily following deposition. 
Groundwater monitoring is required at the site, and some groundwater contami
nation has been reported in the area. As a result of this contamination, Waste 
Management has undertaken a number of engineering modifications, including the 
pumping and treatment of leachate originating from the site, to preclude fur
ther groundwater contamination. 

Waste Management has submitted a proposal to the DNR for expansion of the 
Omega Hills (South) landfill. The expansion would extend the life of the land
fill by approximately 4.8 years and would accommodate the disposal of approxi
mately 4.5 million cubic yards of material. The DNR is presently reviewing the 
plans for the proposed expansion. 

Waste Management of Wisconsin Landfill (Muskego Landfill): Waste Management 
of Wisconsin owns and operates a landfill located in the southwest one-quarter 
of Section 18, Township 5 North, Range 20 East, City of Muskego. This commer
cial, general-use landfill is used to dispose of noncombustible materials, 
wood matter, trash refuse, garbage, and demolition debris. The solid waste 
materials from Milwaukee County deposited at this site are collected by pri
vate contractors serving commercial establishments and industries. The 
licensed area of the landfill is 29.8 acres in areal extent. In 1983, 66,190 
tons of material were disposed of at the site. The remaining service life of 
the site is about one year. Disposed of materials are required to be covered 
daily following deposition. Groundwater monitoring is required at the site, 
and some groundwater contamination has been reported in the area, including 
contamination of private wells. Waste Management has undertaken steps to 
reduce further groundwater contamination, and has replaced several residential 
wells which have been affected. 

Land Reclamation, Ltd., Landfill: The Land Reclamation, Ltd., landfill is 
located in the northeast one-quarter of Section 23, Township 3 North, Range 22 
East, Town of Mt. Pleasant, Racine County. This commercial, general-use land
fill is used to dispose of noncombustible materials, wood matter, trash 
refuse, garbage, and demolition debris. The solid waste materials from Mil
waukee County deposited at this site are collected by private contractors 
serving commercial establishments and industries. The licensed area of the 
landfill is 81.7 acres in areal extent. In 1983, 127,623 tons of material were 
disposed of at the site. A revised plan of operation for this landfill was 
approved by the DNR in December 1984, which will extend the service life of 
this site. The remaining service life of the site is greater than three years. 
Disposed of materials are required to be covered daily following deposition. 
Groundwater monitoring is required at the site, and some groundwater contami
nation has been reported in the sand and gravel aquifer due to the presence of 
sand and gravel lenses near the disposal area. 

I ndustrial Waste Corporation Landfill: Industrial Waste Corporation owns and 
operates a landfill located in the northwest one-quarter of Section 4, Town
ship 6 North, Range 20 East, City of New Berlin, Waukesha County. This commer
cial, special-use landfill is used to dispose of noncombustible materials, 
primarily from Milwaukee and Waukesha Counties. The solid waste materials from 
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Milwaukee County deposited at this site are collected by private contractors 
serving industries. The licensed area of the landfill is 25 acres in areal 
extent. In 1983, 2,500 tons of material were disposed of at the site. The 
remaining service life of the site is about one year. Groundwater monitoring 
is not required at the site, and there have been no reported incidences of 
groundwater contamination. 

Equipment and Personnel Available for Plan Implementation 

Operating equipment utilized for collection, transportation, and disposal of 
solid waste in Milwaukee County is owned and operated by both municipalities 
and private contractors. However, the majority of residential solid waste in 
Milwaukee County is collected and transported by municipalities, and disposed 
of by private contractors. Existing county departments, such as the Milwaukee 
County Department of Public Works, the City of Milwaukee Department of Public 
Works, and public works departments in the other municipalities in the County, 
could provide the County with the expertise required for the administration, 
operation, and maintenance of a county solid waste management system, and 
were considered in the development of the alternative solid waste management 
plans. Any recommendations in this report which call for public ownership and 
operation of collection, transportation, or disposal facilities are accompa
nied by estimates of the cost of acquisition of appropriate equipment and 
technical expertise. 

Cost of Solid Waste Management 

Utilizing the inventory data collected, the costs of existing solid waste man
agement in the County were estimated. Table 24 indicates by civil division the 
estimated cost in 1984 of the collection, transportation, and disposal of 
residential, commercial, and industrial wastes in the study area. The total 
annual cost is estimated to be $56,162,242, or about $60.39 per ton of resi
dential, commercial, and industrial solid waste collected, transported, and 
disposed of, or about $60.13 per capita per year. 

LAWS AND REGULATIONS CONCERNING SOLID WASTE 

Within Milwaukee County, the public regulation of solid waste management 
functions lies with the federal, state, and local levels and units of govern
ment. A brief discussion of the present laws, regulations, and institutional 
arrangements governing solid waste management in Milwaukee County follows. 

Federal Laws and Regulations 

Public Law 94-580, the Federal Resource Conservation and Recovery Act, was 
signed into law in 1976 and reauthorized in 1984, replacing previous solid 
waste legislation. Public Law 94-580 (RCRA) relates to solid waste management 
planning in the following ways: 

1. Establishment of Regulations--RCRA authorizes the U. S. Environmental 
Protection Agency to establish and enforce solid waste management guide
lines. These guidelines can relate to all solid waste management func
tions. The Act also calls for the designation of state agencies for 
solid waste management planning and regulation. 
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Table 24 

ESTIMATED COSTS FOR RESIDENTIAL, COMMERCIAL, AND INDUSTRIAL 
WASTE COLLECTION AND DISPOSAL IN MILWAUKEE COUNTY: 1984 

Residential Commercial Industrial 
1984 Sol id Waste b Cost So I id Waste 

Cost d 
So lid Waste 

Civi I Division Population a (tons) pe r Tonc Cost (tons) ( tons) 

Cities 
Cudahy ........•... 19,272 7,560 $39.07 $ 295,366 3,982 $ 179,190 16,719 
Frankl in .•....•... 18,449 6,550 42.48 278,253 4,766 214,470 2,172 
Glenda Ie .......... 14,003 6,700 52.17 349,540 3,678 165,510 ·12,905 
Greenfield ........ 32,412 13,200 48.86 645,000 4,464 200,880 473 
Mi Iwaukee ..•..•.•. 602,932 299,450 89.82 26,896,715 70,170 3,157,650 210,740 
Oak Creek ....•.•.• 17,854 6,133 49.81 305,470 3,814 171,630 16,806 
St. franc i s ....... 9,990 3,183 45.47 144,729 1,380 62,100 988 
South Mi Iwaukee .•. 20,712 8,000 40.00 320,000 1,950 87,750 8,695 
Wauwatosa ..•..•••. 50,936 24,000 60.75 1,458,000 18,652 839,340 26,020 
WestAllis ........ 65,138 30,500 51.85 1,581,564 12,900 580,500 27,000 

Villages 
Bays ide •...••.•.•. 4,594 3,090 $59.19 $ 183,081 268 $ 12,060 --
Brown Deer ••...... 12,819 6,970 50.11 349,2611 1,760 79,200 5,450 
Fox Point ......•.. 7,328 5,000 48.54 242,700 8118 38,160 24 
Greendale ...••...• 16,614 8,200 41.90 343,600 2,020 90,900 926 
Ha I es Corne rs ...•. 6,922 3,690 40.96 114,235 1,264 56,880 263 
River IIi lis .•••.•. 1,663 730 56.03 40,900 385 17,370 16 
Shorewood •.•..•.•. 14,510 5,560 55.14 306,710 1,200 54,000 49 
West Milwaukee ..•• 3,636 914 92.78 84,800 1,500 67,500 17 ,448 
Whitefish Bay .•... 14,220 8,070 63.29 510,895 674 30,330 106 

Tota I 934,004 447,500 $76.98 $34,450,822 135,675 $6,105,420 346,800 

aEstimated 1984 population was obtained from the Wisconsin Department of Administration. 

bThese waste quantities do not include previously discussed material which is recycled or incinerated. 

ccos t per ton is a weighted average of the costs of each of the individual solid waste components in the other columns. 

dlnformation provided by private contractors and additional data provided by the responses to the municipal solid waste 
questionnaires were used to determine a disposal cost of approximately $45 per ton for commercial and industrial wastes. 

Source: SEWRPC. 

-

Costd Total Waste 
(tons) 

$ 752,355 28,261 
97,740 13,488 

580,725 23,283 
21,285 18,137 

9,483,300 580,360 
756,270 26,753 
44,460 5,551 

391,275 18,645 
1,170,900 68,672 
1,215,000 70,400 

$ -- 3,358 
245,250 14,180 

1,080 5,872 
41,670 11,146 
11,835 5,217 

720 1,131 
2,205 6,809 

785,160 19,862 
4,770 8,850 

$15,606,000 929,975 

-

Total Cost Cost 

$ 1,226,911 $43.41 
590,463 43.78 

1,095,775 47.06 
867,165 47.81 

39,537,665 68.13 
1,233,370 46.10 

251,289 45.27 
799,025 42.85 

3,468,240 50.50 
3,377,064 47.97 

$ 195,141 $58.11 
673,714 47.52 
281,940 48.01 
476,170 42.72 
182,950 35.07 
58,990 52.16 

362,915 53.30 
937,460 47.20 
545,995 61.69 

$56,162,242 $60.39 
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2. Solid Waste Management Planning--The RCRA requires the U. S. Environ
mental Protection Agency (EPA) to assist state governments in developing 
and implementing solid waste management plans. Such plans must be 
approved by the EPA. The State of Wisconsin plan was completed in 
February 1981, and approval by the EPA is expected. 

3. Toxic and Hazardous Waste Management--The RCRA requires toxic and 
hazardous wastes to be regulated by the states following EPA guidelines. 
The federal guidelines identify types of wastes that are toxic and 
hazardous, and call for control of the generation, collection, transpor
tation, storage, treatment, and disposal of these wastes. A manifest 
system, requiring the maintenance of records relating to the production, 
transport, and ultimate fate of toxic and hazardous wastes, is presently 
being phased into use. 

4. Financial and Technical Assistance--RCRA will provide federal assistance 
to be allocated among the states, supplementing local funds for solid 
waste management. The law also provides for technical assistance from 
federal consultants to be available to state and local governments to 
improve solid waste management practices. 

State Authority 

A state level regulatory program for solid waste management was established 
with the passage of Chapter 83, Laws of 1967. This legislation designated the 
Department of Resource Development (now the Department of Natural Resources) 
as the state agency responsible for the regulation of solid waste management 
in the State. This authority was extended to include the disposal of sludges 
from a treatment facility by the passage of Chapter 74, Laws of 1973, which 
established the Wisconsin Pollutant Discharge Elimination System (WPDES). 
Chapter 377, Laws of 1977, established a hazardous waste management program 
under the Department of Natural Resources. State level regulatory authority 
for all types of solid waste generated in the State lies with the Department 
of Natural Resources. 

Chapter 144 of the State Statutes authorizes the Wisconsin Department of 
Natural Resources to establish minimum standards for solid waste management 
functions. This chapter also provides for the preparation of county and 
regional solid waste management plans. Chapter 144 provides for the identifi
cation of hazardous wastes, for an analysis of the hazardous waste situation 
in the State, and for regulation of the transport, storage, treatment, and 
disposal of hazardous wastes. This chapter also grants the DNR authority to 
develop standards regulating the disposal of hazardous wastes. These stan
dards must be consistent with the EPA regulations governing hazardous wastes. 
Finally, Chapter 144 also provides the authority and mechanisms to enforce 
requirements developed under the law, and sets forth the site approval process 
used to license land disposal facilities. 

Chapter NR 180 of the Wisconsin Administrative Code contains definitions 
relating to, and provides fees and specifies requirements for, storage sites, 
collection and transportation services, transfer facilities, processing facili
ties, incineration, air curtain destructors, and long-term environmental pro
tection measures. Waste types which are regulated under this code include 
garbage, refuse, demolition material, sludges, and fly ash. Dredge spoils are 
regulated under Chapter NR 347 of the Wisconsin Administrative Code. 
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Chapter NR 181 of the Wisconsin Administrative Code establishes criteria for 
identifying the characteristics of hazardous waste to be used in the estab
lishment of a list of such wastes which shall be used by the generator, trans
porter, or owner or operator of a solid waste facility to determine if the 
waste handled is hazardous and subject to regulation. This legislation also 
establishes minimum standards defining acceptable hazardous waste management 
practices, and sets standards for the review of plans and the issuance of 
licenses. Furthermore, the closure and long-term care responsibilities of 
hazardous waste facilities are described. 

Chapter NR 187 of the Wisconsin Administrative Code establishes general condi
tions and eligibility requirements for grant applications, application proce
dures, approval criteria, and a priority system for the issuance of household 
hazardous waste collection and disposal grants. Through this program, finan
cial assistance is made available to municipalities to create and operate 
"local clean sweep" programs for collection and disposal of household hazard
ous waste. 

County and Local Government 

Chapter 130, Laws of 1971, grants counties the authority to plan, organize, 
finance, and implement programs to effect the storage, collection, transporta
tion, processing, recycling, or final disposal of solid waste. One particu
larly important provision of this law is that counties cannot compel facility 
use by member communities, although capital expenditures may still be financed 
on a countywide basis. Additionally, Chapter 105, Laws of 1973, gives counties 
the power to create a solid waste management board and retain a solid waste 
manager to operate a county system. Counties and municipalities also have the 
authority to establish a regulatory program as provided under Chapter 144 of 
the Statutes. 

Recycling Legislation 

Amendments to Chapter 144 of the Wisconsin Statutes transferred solid waste 
flow control powers from the abolished Wisconsin Solid Waste Recycling 
Authority to local units of government. The legislation provides solid waste 
flow control powers to all counties, cities, villages, and towns with popula
tions of 10,000 or more. Further amendments to this legis lation established 
state policy for solid waste management, emphasizing waste reduction, reuse, 
recycling, composting, and energy recovery. These amendments provide for plan
ning grants to regional planning commissions and counties at a 50 percent 
cost-share rate for recycling projects. In addition, these legislative amend
ments require that municipalities provide a minimum number of recycling col
lection facilities by July 1, 1986. In Milwaukee County, cities and villages 
must establish collection centers according to the following criteria: no 
facilities if the population is under 10,000; one facility if the population 
is 10,000 to 50,000; two facilities if the population is 50,000 to 100,000; 
and three facilities if the population is over 100,000; plus one additional 
facility per every additional 100,000 population. 

Using these criteria, it is estimated that 23 recycling centers would need to 
be established by municipalities in Milwaukee County. The Department of 
Natural Resources may reduce the number of required facilities if other col
lection facilities exist in the area, or if it is determined that the speci
fied number of facilities is not economically feasible. 
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Regional Solid Waste Management Authority 

In its role as a coordinating agency for water pollution control activities 
within southeastern Wisconsin, the Regional Planning Commission utilizes the 
locally adopted and certified regional plan elements as a basis for review of 
federal and state grants-in-aid, discharge permits, and sanitary sewer exten
sions. The Commission provides technical assistance pertaining to water qual
ity management topics, which includes solid waste management planning services 
as appropriate, and further promotes plan implementation through community 
assistance planning services. 
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Chapter III 

ANTICIPATED GROWTH AND CHANGE 

INTRODUCTION 

The Milwaukee County solid waste management planning effort is intended to 
identify the solid waste management needs of the County through the year 2010, 
and to propose the best means of meeting those needs. The formulation of such 
a long-range solid waste management plan requires information regarding 
anticipated future population, household, and employment levels in the study 
area to assess the probable quantity, character, and spatial distribution of 
the solid wastes to be collected, transported, and recycled or disposed of, 
and the size, characteristics, and location of the facilities necessary to 
properly manage these wastes. Accordingly, this chapter presents forecasts of 
those facets of the socioeconomic development of the County essential to the 
sound development of a long-range solid waste management plan. 

The population, household size and distribution, and employment forecasts pre
sented in this chapter are based upon demographic information presented in 
SEWRPC Technical Report No. 11 (2nd Edition), The Population of Southeastern 
Wisconsin, 1984, and SEWRPC Technical Report No. 10 (2nd Edition), The Economy 
of Southeastern Wisconsin, 1984. The forecast conditions presented in these 
reports attempt to deal with the uncertainty concerning probable future condi
tions by evaluating birth, death, and migration rates, changing lifestyles, 
and the changing age distribution of the population, and by postulating alter
native future population and economic development conditions in the Region. 

This chapter is divided into three sections. The first section describes a set 
of alternative futures relating to population, household size, and employment 
that provide a range of conditions for which plan components can be designed 
and against which alternative plans can be evaluated. The second section 
sets forth the future conditions within the range of the alternative futures 
selected for use in the plan design. The third section sets forth estimated 
future solid waste quantities, characteristics, and sources to be utilized in 
the plan design, test, and evaluation. 

CONSIDERATION OF FUTURE CONDITIONS 

Traditionally, long-range system planning has involved the preparation of a 
single forecast of future levels of population, economic activity, and land 
use demand, and the use of these forecasts in the design, test, and evaluation 
of alternative system plans. This approach worked well in periods of relative 
stability, when historic trends in the factors underlying and influencing 
changes in population and economic activity levels could be reasonably expected 
to extend over the plan design period. During periods of major changes in 
social and economic conditions, however, when there is great uncertainty as 
to whether historic trends will continue, an alternative to this traditional 
approach may be required. One such alternative approach proposed in recent 
years is termed "alternative futures." 
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Under this approach, the development, test, and evaluation of alternative 
plans is based not upon a single most probable forecast of future conditions, 
but rather upon a number of futures chosen to represent a range of conditions 
which may be expected to occur over the plan design period. The purpose of 
this approach is to permit the evaluation of alternative plans over a variety 
of possible future conditions so as to identify those alternatives that per
form well under a wide range of such conditions. The alternative futures used 
under this approach are selected to represent the reasonable extremes of a 
range of conditions on the assumption that alternative plans which perform 
well under the extremes of a range will also perform well at intermediate 
points in the range. In this way, "robust" plans which can be expected to 
remain viable under greatly varying future conditions can be identified. 

The Commission utilized the "alternative futures" approach to develop the 
series of projections presented herein. Using this approach, three alternative 
future scenarios were postulated, two intended to identify extremes and one 
intended to identify an intermediate future--that is, a future that lies 
between the extremes. Critical social and economic factors that could be 
expected to impact mortality, fertility, and migration rates over the next 
25 years within the United States, the State, and the Region were examined, 
and a reasonably extreme range of values was established for each component of 
population change by logically linking various rates of component change to 
the critical social and economic factors. This provided "most reasonably opti
mistic" and "most reasonably pessimistic" scenarios of population change by 
combining all factors that were internally consistent and would create favor
able conditions for economic and population growth within the Region, and by 
similarly combining all factors that would create unfavorable conditions for 
economic and population growth within the Region. 

Resident Population 

Historic and anticipated future resident populations for the Region and Mil
waukee County are shown in Figure 4. Regional population is anticipated to 
increase from 1980 levels by about 551,100 persons, or about 31 percent, under 
the optimistic future; and by about 107,200 persons, or about 6 percent, under 
the intermediate future, by the year 2010. Under the pess imistic future, 
regional population is anticipated to decline by about 247,800 persons, or 
about 14 percent, by the year 2010. 

The alternative future conditions described above may be expected to result in 
year 2010 resident population levels in Milwaukee County of 1,010,000 persons 
under the optimistic future, 911,000 persons under the intermediate future, 
and 818,000 persons under the pessimistic future. In comparison to the 1980 
resident population level of 964,988 persons, these alternative futures indi
cate an increase of about 45,000 persons, or about 5 percent, under the opti
mistic future, and decreases of about 54,000 persons, or about 6 percent, and 
147,000 persons, or about 15 percent, under the intermediate and pessimistic 
futures, respectively. 

Households 

The number of households in the Region is anticipated to increase over 1980 
levels by about 230,600, or about 37 percent, under the optimistic future; 
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145,000, or about 23 percent, under the intermediate future; and 78,000, or 
12 percent, under the pessimistic future. The number of households in Mil
waukee County in the year 2010, however, would be approximately 403,000 under 
all three scenarios, with the different household sizes under each of the 
alternative futures offsetting the effects of the different population sizes. 

Employment 

As shown in Figure 4, regional employment is anticipated to increase over 
1980 levels by about 367,400 jobs, or about 42 percent, under the optimistic 
future; and 167,100 jobs, or about 19 percent, under the intermediate future 
by the year 2010. Under the pessimistic future, regional employment would 
decline by about 13,300 jobs, or about 2 percent, by the year 2010. Future 
employment levels are a particularly important consideration in the determina
tion of future industrial and commercial solid waste quantities. As shown in 
Table 25 and Figure 5, regional employment in the commercial sector is antici
pated to increase over 1980 levels by about 229,600 jobs, or about 33 percent, 
under the optimistic future; 115,500 jobs, or about 22 percent, under the 
intermediate future; and 13,700 jobs, or about 3 percent, under the pessi
mistic future by the year 2010. Regional employment in the industrial sector 
is anticipated to increase over 1980 levels by about 85,200 jobs, or about 
26 percent, under the optimistic future, and 24,700 jobs, or about 9 percent, 
under the intermediate future; and to decrease by 23,600 jobs, or 11 percent, 
under the pessimistic future by the year 2010. 

As shown in Figure 4, employment levels in the year 2010 in Milwaukee County 
would be 625,800 jobs under the optimistic future, an increase of 77,900 jobs, 
or about 14 percent, over the 1980 level of 547,900 jobs; 552,000 jobs under 
the intermediate future, an increase of 4,100 jobs, or less than 1 percent; 
and 479,000 jobs under the pessimistic future, a decrease of 68,900 jobs, or 
about 13 percent. 

Based upon regional trends, employment in the commercial sector in Milwaukee 
County is anticipated to increase over 1980 levels by about 20 percent under 
the optimistic future, and about 5 percent under the intermediate future by 
the year 2010. Under the pessimistic future, commercial sector employment 
would decline by about 10 percent by the year 2010. Based upon regional 
trends, industrial sector employment in Milwaukee County is anticipated to 
increase very slightly over 1980 levels under the optimistic future by the 
year 2010. Industrial sector employment is anticipat·ed to decline by about 
10 percent under the intermediate future, and by about 20 percent under the 
pessimistic future by the year 2010. 

Selection of Alternative Futu re Conditions 

Following review of these three sets of potential future conditions, it was 
concluded by the Technical Coordinating and Advisory Committee that the devel
opment of alternative solid waste management plans should be based upon the 
intermediate future population and employment levels. Using this alternative, 
the solid waste management plan would be based upon a year 2010 resident 
county population of about 911,300 persons, a level slightly below the 1980 
resident population level, but a reasonable indication of possible future 
conditions given efforts to halt the continued decline of population levels in 
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Figure 4 
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Figure 5 

EXISTING AND PROJECTED 
INDUSTRIAL AND COMMERCIAL 

EMPLOYMENT IN THE REGION: 1950, 
1960, 1970, 1980, 1990, 2000, AND 2010 
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Table 25 

EXISTING 1980 AND ALTERNATIVE YEAR 2010 
COMMERCIAL AND INDUSTRIAL EMPLOYMENT IN THE REGION 

Number 
1980 2010 Change 

Employment ( thousands ( thousands ( thousands Percent 
Category of jobs) of jobs) of jobs) Change 

Commercial 419.9 Pessimistic: 433.6 13.7 3.2 
I ntermed iate: 535.4 115.5 21.6 
Optimistic: 649.5 229.6 33.4 

I ndustri a I 246.1 Pessimistic: 222.5 - 23.6 -10.6 
I nte rmed i ate: 270.8 24.7 9.1 
Optimistic: 331.3 85.2 25.7 

Source: SEWRPC. 

the County, and providing a reasonably conservative approach to facility siz
ing. Furthermore, use of this alternative would result in a plan based upon a 
year 2010 employment level of about 552,000 jobs, an increase of about 4,100 
jobs over 1980 levels. 

It was further concluded that it would be desirable to also consider the range 
of solid waste quantities expected under optimistic and pessimistic future 
conditions. 

FUTURE RESIDENT POPULATION, HOUSEHOLD, AND 
EMPLOYMENT LEVELS CONSIDERED IN THE DESIGN 
OF ALTERNATIVE SOLI D WASTE MANAGEMENT PLANS 

Resident Population 

For solid waste management system planning purposes, the County was divided 
into six planning analysis areas, as shown on Map 23. The existing and prob
able future resident population levels of each of these areas under the inter
mediate growth scenario are indicated in Table 26. Historic and anticipated 
future resident population levels for the Region and Milwaukee County are 
shown in Figure 4. These population data were utilized as the basis for esti
mating future solid waste quantities and in the design of alternative solid 
waste management plans. 

Household and Employment Levels 

Anticipated future population and lifestyle trends may be expected to result 
in an increase in the number of households, even in the absence of an increase 
in population. Forecasts of increases in the number of households have particu
larly important implications for long-range planning, since it is the house
hold which generates residential solid wastes. The number of households in the 
study area is expected to increase from about 363,700 in 1980 to about 403,000 
by 2010, an increase of about 11 percent. 

As previously discussed, total employment in Milwaukee County under the inter
mediate future is anticipated to remain relatively stable, with a slight 
increase from about 548,000 jobs in 1980 to about 552,000 jobs by the year 
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Map 23 

PLANNING ANALYSIS AREAS WITH ESTIMATED 
1984 AND FORECAST YEAR 2010 SOLID WASTE 
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Table 26 

ACTUAL AND FORECAST POPULATION LEVELS IN THE MILWAUKEE COUNTY SOLID 
WASTE MANAGEMENT PLAN STUDY AREA BY PLANNING ANALYSIS AREA: 1970-2010 

--Actual 1970 Actua I '1980 Forecast 1990 forecast 2000 Forecast 2010 
Planning 
Analysis Pe rcent Percent Pe rcent Percont Percent 

Area Popu I at ion of Total Population of Tota I Population of Tota I Popu I a t ion of lota I Population Of Tota I 

12 72,8211 6.9 69,963 7.2 68,082 7.4 66,915 7.5 70,000 7.7 
13 717,372 68.0 636,295 65.9 599,996 64.3 560,302 62.8 558,500 61.3 
111 182,01 11 17.3 1711,216 18.1 170,056 18.4 166,8111 18.7 174,100 19.0 
15 55,864 5.3 50,711 5.3 49,897 5.4 119,071 5.5 50,700 5.6 
16 13,928 1.3 16,932 1.8 21,254 2.3 24,982 2.8 30,000 3.3 
17 12,247 1.2 16,871 1.7 20,015 2.2 24,089 2.7 28,000 3.1 

Study 
Area 1,054,249 100.0 964,988 100.0 924,300 100.0 892,200 100.0 911,300 100.0 

Source: SEWRPC. 

2010. Commercial sector employment is anticipated to increase by about 23,600 
jobs, or about 6 percent, and industrial sector employment is anticipated to 
decline by about 18,000 jobs, or about 11 percent, by the year 2010. The 
increase in commercial sector jobs is an important consideration in determin
ing future commercial solid waste quantities both at the county level and 
within the six planning analysis areas. Generally, it is anticipated that the 
number of jobs in the commercial sector and associated commercial solid waste 
quantities will increase by the greatest amount in the planning analysis areas 
which include the Cities of Franklin and Oak Creek, while the commercial solid 
waste quantities in the remaining plartning analysis areas will increase only 
slightly. Furthermore, while the number of jobs in the industrial sector will 
decrease, the amounts of industrial solid waste will remain about the same 
both at the county level and within each planning analysis area. 

SOLID WASTE TYPES, QUANTITIES, AND SOURCES 
TO BE UTILIZED IN ALTERNATIVE PLAN DESIGN 

The type and quantity of solid waste generated within the County in 1984, and 
the sources of that waste, are described in Chapter II. This section of the 
report provides estimates of the quantities of solid wastes which may be 
expected to be generated within the study area over the planning period, and 
the characteristics of that waste under the intermediate growth alternative 
future. In addition, the range of solid waste quantities expected under the 
optimistic and pessimistic alternative futures is also estimated for use in 
the evaluation of alternatives. The quantities of solid waste utilized in the 
development of alternative plans are estimates of only those wastes generated 
in the study area--that is, within Milwaukee County. It should be noted that 
the alternative scenarios herein described assume changes in the proportion of 
the solid waste based on changes in economic activity in the commercial and 
industrial sectors. 

Table 27 summarizes the solid waste quantities which may be expected to be 
generated in each of the six geographic planning analysis areas of the study 
area in 1984 and the year 2010. These data are also presented on Map 23. The 
estimated characteristics of the solid waste stream for the year 2010 are 
indicated in Table 28. The methodology utilized to estimate the quantities of 
each type of solid waste is described below, along with a range of solid waste 
quantities estimated to be generated under the optimistic and pessimistic 
alternative futures. 
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Table 27 

ESTIMATED SOLID WASTE QUANTITIES GENERATED IN MILWAUKEE 
COUNTY ACCORDING TO WASTE TYPE: 1984 AND PLAN YEAR 2010 

Special Wastes 

Res ident ia I COlIIlTlurclal Industrial Bulk TrCC5 and 
I'lalln jill) War.les Wastos Wastes Wastes Constr'uct ion Brush lota I 
Ana I ys i s Res ident ( tOflS ( tOflS (tOflS ( tons and Demo I ition ( tOflS ( tons 

Area Population per year) per year) per year) per yea r) (tons per year) per yea r) per year) 

EXI STI NG 1984 

12 69,1 110 36,130 8,810 18,550 1,260 1',3112 2,600 71,692 
13 6U2,930 299,1'50 70,170 210,71,0 11,000 34,925 16,500 61'2,785 
II. 17,,>,660 SO,500 40,800 72,130 3,200 14,1169 4,1105 215,501, 
15 "9.9"10 18,7110 7,315 26,1102 910 3,633 1,370 56,370 
16 If,II~O 6,130 3,810 16,8U6 330 1,281 1190 28, fli. ( 
17 18,450 6,550 4,770 2,172 340 ',350 510 15,692 

Total 934,000 447,500a 135,675 a 346,800 a 17,040a 60,OOOa 25,875 a 1,032,890a 

PLAN YEAR 2010 

12 70,000 39,600 9,760 18,550 1,530 4,3112 2,330 76,112 
13 558,500 315,970 71,660 210,7110 12,230 34,925 18,580 661,,105 
II, 171',100 98,500 42,560 72,130 3,810 14,1169 5,790 237,259 
15 50,700 28,680 7,580 26,402 • 1,110 3,633 1,690 69,095 
16 3(),OOO 16,970 10,300 16,806 660 1,281 1,000 47,017 
17 211,000 15,8110 7,3110 2,172 610 1,350 93U 28,2 112 

lota I 911,300 515,560 a ,b 1119,200a ,b 346,800 a ,b 19,950a ,b 60,OOoa,b 30,320a ,b 1,121,830a,b 

a Uwse quantities do not include 250,000 tons of industrial wastes, 56,800 tons Of construction and demol ition debris, 
5~.OOO tons of' commercial wastes, 13,000 tons of residential wastes, 5,200 tons Of trees and brush, and 500 tons of bulk 
materials which are reused, recycled, and incinerated and do not enter the solid waste stream. 

bAdditional reuse, recyling, and incineration of solid wastes which may occur during the plan period wil I be addressed in 
the alternatives analysis and, if appropriate, the recommended plan. 

Source: SlWRPC. 

When considering the feasibility of solid waste management alternatives such 
as resource recovery, knowledge is required of not only the quantities of 
solid wastes generated, but also the characteristics of the wastes. It is 
important that information be compiled on waste composition by material cate
gory, waste combustion characteristics, and seasonal variation. Based upon the 
data presented herein, the future composition of the solid waste stream compo
nents which are to be the main focus of the study was estimated as set forth 
in Table 28. It should again be noted that the solid waste stream under con
sideration does not include the portion of the solid waste stream which is 
recycled, incinerated, or reused; fly ash; sewage sludge; septic and holding 
tank wastes; or hazardous wastes. About 65 percent of the solid waste stream 
is anticipated to be combustible. The most important combustion character
istics are heating value, moisture content, and ash content. These three char
acteristics may vary widely depending on the sources of the waste and the 
degree and type of processing to which the waste is subjected. Based upon a 
review of the waste stream components and analysis of the combustion charac
teristics of each component, the following combustion characteristics were 
estimated for the future Hilwaukee County solid waste stream: 

Heating Value of Total Waste Stream (British thermal units 
per pound) 

Moisture Content of Total Waste Stream (percent by weight) 
Ash Content of Total Waste Stream (percent by weight) 

4,500 
27 
22 

Seasonal variation in solid waste quantities is a significant factor in 
Milwaukee County, and thus is an important consideration in the design of 
a1 ternative solid waste management systems. The main factor contributing to 
seasonal waste generation is the normal variation in activities from season to 
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Table 28 

COMPOSITION OF SOLID WASTE 
GENERATED IN MILWAUKEE COUNTY: 2010 

Tota I 

Waste 
Genera ted Pe rcen t 

Component (tons)8,b by Weight 

Pa pe r •• ••••••. • •• • ••• • 438,860 39 
Found ry sand .. . .•.... . 95,800 9 
Meta t •••••••• • •• • •• • •• 92,520 8 
Food . . • ............... 76,790 7 
Construction and 

Demo I j t i on Debris . . .. 60,000 5 
G I a s s ... . . . ...... . . .. . 55 ,040 5 
Pl as tic . • •. .•.. •• •.... 52 , 880 5 
Va rd • .. • . • .••• . ... . ... 51, 560 4 
Wood , .......... . ...... 33,310 3 
Tree s and Brush . ...... 30,320 3 
Tex tiles • •.•.........• 25,620 2 
Bu I k .. • . ••••• . ••• • • • •• 19,950 2 
Unc I as s i fl ed and 
Miscel Janeous ... . .•.• 89,180 8 

Total 1,121,830 100 

aTh e se quantitie s do not inc lud e 250,000 tons of 
industrial wastes, 56,800 tons of construction and 
demol ition debris,55 ,OOO tons of commercial wastes, 
13, 000 tons of residential wastes, 5,200 ton s of 
tree s and brush , and 500 ton s of bUlk material 
whi c h are reused, recycled, and incinerated and do 
not enter the sol id waste stream. 

bAdditional reuse, recycl ing, and incine ration of 
sol id wa s t e s whi c h may occur during the plan period 
will be addressed in th e al t ernatives analysis and, 
if a ppropriate, the recommended plan . 

Source: SEWRPC. 

Fig'u re 6 

MONTHLY GENERAT ION OF SOLID 
WA STE IN MILWAUKEE COUNT Y: 2010 
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o NON -RESIOEN7IAI. 501.10 WASTE 
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Source: SEWRPC . 

season. Figure 6 illustrates the estimated monthly seasonal distribution of 
solid waste generation in the study area under existing and future conditions. 

Resident ia l Solid Waste 

As described in Chapter II, the existing residential solid waste quantities 
we re estimated utilizing waste production data from local units of government, 
and by comparing the se data to previously developed generation rates. Numerous 
attempts have been made at estimating possible future changes in solid waste 
generation rates . Hi storically, solid waste per capita generation rates have 
inc r eased s teadily in the United States . Between 1968 and 1979, the annual 
quantity of solid waste generated per capita increased every year except 1974 
and 1975, both recession years . ' This indicates, as might be expected, a 
direct correlation between the levels of economic activity and the rate of 
solid waste generation. Studies conducted for the Wisconsin Solid Waste 
Re cycl i ng Authori ty 2 in the early 1970 ' s estimated a moderate rate of 

'The Tenth Annual Report of the U. S. Council on Environmental Quality, 
December 1979. 

2Board of Engineering Consultants, Wisconsin Solid Waste Recyc1ing- Predesign 
Report, Governor's Recycling Task Force on Solid Waste, Hay 1973 . 
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increase in residential solid waste generation of about 2 percent per capita 
per year. However, the economic and other forces which may affect solid waste 
generation are not well understood. Review of various data sources indicates 
that there has been an actual increase in the amount of residential waste 
generated in Milwaukee County. Factors which may contribute to increased rates 
of generation include economic growth and the increased use of disposable 
products. Factors which may contribute to declining rates of waste generation 
include the increasing costs of disposal, increased recycling, increased 
efforts at source reduction, and decreasing affluence. 

Over the last 10 years, it is estimated that the per capita generation rate 
for residential waste increased in Milwaukee County by about 20 percent. Dur
ing that period of time, the household size decreased from about 3.1 to about 
2.6 persons per household, a decrease of 17 percent. The household size in 
Milwaukee County is projected to continue to decrease but at a much slower 
rate, reaching about 2.3 persons per household by the year 2010--a reduction 
of about 15 percent. Based upon a review of the projected change in household 
size, and consideration that there will likely be additional emphasis placed 
upon recycling, it was concluded that a per capita generation rate of about 
3.1 pounds per capita per day should be used to approximate the solid waste 
generation rate by the plan design year 2010. This represents an increase of 
about 20 percent, or slightly less than 1 percent a year. This is somewhat 
less than what appears to have taken place historically. As shown in Table 27, 
about 515,600 tons per year of residential solid waste are anticipated under 
the intermediate future in the year 2010. This represents an increase of about 
68,000 tons, or 15 percent, over the amount generated in 1984. This quantity 
does not include an estimated 13,000 tons per year of residential wastes, or 
0.08 pound per capita per day, which is anticipated to be recycled. Under the 
optimistic future, the residential solid waste quantity would be about 571,300 
tons, or an increase of about 123,800 tons, or 28 percent, over the 1984 
quantity. Under the pessimistic future, the residential solid waste generation 
rate would remain at 2.6 pounds per capita per day. The residential solid 
waste quantity under the pessimistic future would be 388,200 tons, or a 
decrease of about 59,300 tons, or 13 percent, from the 1984 quantity. 

Commercial Solid Waste 

Existing commercial solid waste quantities were estimated, as described in 
Chapter II, using a 1981 Wisconsin Department of Natural Resources CDNR) 
study 3 which estimated a per capita generation rate of 1.1 pounds per day, 
and where available, using commercial solid waste quantity information 
obtained from the municipal solid waste questionnaire survey conducted for the 
Milwaukee County solid waste study. Based on these data sources, a per capita 
generation rate of 0.8 ton per year was selected for use in estimating exist
ing 1984 commercial solid waste loads. It is expected that employment within 
the commercial sectors will increase by about 6 percent over the plan design 
period, given the shift in employment from the industrial to the commercial 
sector. Thus, it was concluded that the amount of commercial solid waste 
generated within the County in the plan design year 2010 could increase by 
about 10 percent over the 1984 level. As shown in Table 27, about 149,200 tons 
per year of commercial solid waste may be expected to be generated in the year 

3Wisconsin Department of Natural Resources, Wisconsin Solid Waste Management 
Plan, February 1981. 
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2010. This represents an increase of 13,500 tons per year, or 10 percent, over 
the 135,675 tons generated in 1984. This quantity does not include an esti
mated 55,000 tons per year, or 0.3 pound per capita per day, of commercial 
solid wastes which are anticipated to be recycled or incinerated. It was fur
ther estimated that under the optimistic future, the commercial solid waste 
quantity would be 162,800 tons, or an increase of about 27,130 tons, or about 
20 percent, over the 1984 quantity. The commercial solid waste quantity under 
the pessimistic future would be 122,100 tons, or a decrease of about 13,570 
tons, or 10 percent, from the 1984 quantity. 

I ndustrial Solid Waste 

Existing industrial solid waste quantities were estimated, as described in 
Chapter II, by using the 1981 DNR study which estimated per-employee indus
trial solid waste generation rates for a wide variety of industrial classifi
cations. The per-employee generation rates were used in conjunction with 
Commission file information pertaining to the number of persons employed in 
the various industrial occupations, and with information obtained through the 
industrial solid waste questionnaire survey conducted under this study, to 
estimate existing industrial solid waste quantities. Employment in the indus
trial category is expected to decrease by about 10 percent over the plan 
design period. However, even though employment is expected to decrease, it was 
concluded that the industrial waste load may be expected to remain essentially 
the same as it is under existing conditions, given historic trends in per
employee generation rates. As shown in Table 27, about 346,800 tons per year 
of industrial solid waste may be expected to be generated in the year 2010. 
This quantity does not include an estimated 250,000 tons per year, or 1.5 
pounds per capita per day, of industrial wastes which are anticipated to be 
recycled or incinerated. This total is about the same as was generated in 
1984. It was estimated that under the optimistic future, the industrial solid 
waste quantity would also be about the same amount as was generated in 1984. 
The industrial solid waste quantity under the pessimistic future would be 
257,100 tons, or a decrease of about 89,700 tons, or about 15 percent, from 
the 1984 quantity. 

Special Wastes 

Bulky Wastes: As described in Chapter II, the existing (1984) estimates of 
bulky wastes quantities are based on a per capita generation rate of about 0.1 
pound per day which was developed by the Wisconsin Recycling Task Force on 
Solid Waste. The per capita generation rate for residential wastes was assumed 
to increase by about 20 percent by the design year 2010. It was assumed that 
the per capita generation rate of bulk materials would increase by a similar 
amount. As shown in Table 27, about 19,950 tons per year of bulky wastes may 
be expected to be generated in the year 2010. This represents an increase of 
2,900 tons, or 17 percent, over the amount generated in 1984. It was further 
estimated that under the optimistic future, the bulky solid waste quantity 
would be 22,100 tons, or about 5, 060 tons, or 30 percent, greater than the 
1984 quantity. Under the pessimistic future, it was assumed that the per 
capita generation rate of bulky materials would not increase over existing 
levels. The bulky solid waste quantity under the pessimistic future would 
be 15, 000 tons, or a decrease of about 2, 000 tons, or 12 percent, from the 
1984 quantity. 
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Construction and Demolition Wastes: As described in Chapter II, the Wisconsin 
Recycling Task Force on Solid Waste estimated the construction and demolition 
solid waste generation rate to be 0.7 pound per capita per day for communities 
with a population greater than 10,000, and 0.3 pound per capita per day for 
communities of fewer than 10,000 people. The year 2010 forecast was based upon 
the same per capita rate used to estimate 1984 construction and demolition 
waste quantities. Although the gross population of the County is projected to 
decrease slightly by the year 2010, the amount of construction and demolition 
debris may be expected to remain the same as in 1984. As shown in Table 27, 
about 60,000 tons per year of construction and demolition wastes may be 
expected to be generated in the year 2010. This quantity does not include an 
estimated 56,800 tons per year, or 0.3 pound per capita per day, of construc
tion and demolition debris which is anticipated to be recycled or reused or 
not disposed of in licensed sanitary landfills. It was further estimated that 
under the optimistic future, the construction and demolition solid waste 
quantity would be 72,200 tons, or an increase of about 12,200 tons, or 10 per
cent, over the 1984 quantity. The construction and demolition solid waste 
quantity under the pessimistic future would be 47,700 tons, or a decrease of 
about 12,300 tons, or 10 percent, from the 1984 quantity. 

Trees and Brush: As described in Chapter II, the existing quantity of tree 
and brush waste was estimated based on a generation rate of 0.1 pound per 
capita per day for communities with fewer than 7,500 persons, and 0.3 pound 
per capita per day for larger communities. These generation rates were devel
oped by the Wisconsin Recycling Task Force on Solid Waste. Since those esti
mates were prepared, however, there has been an increase in the domestic use 
of wood as a fuel. Accordingly, the generation rates were reduced by 50 per
cent for use in estimating the 1984 quantity of tree and brush wastes. The 
revised generation rate was supported by limited data available from the local 
municipalities. This rate, however, was also increased by 20 percent to the 
des ign year. As shown in Tab Ie 27, about 30,320 tons per year of trees and 
brush are expected to be generated in the year 2010. This represents an 
increase of about 4,400 tons, or 17 percent, over the amount generated in 
1984. It was further estimated that under the optimistic future, the tree and 
brush waste quantity would be 33,600 tons, or an increase of about 7,700 tons, 
or about 29 percent, over the 1984 quantity. The tree and brush waste quantity 
under the pessimistic future would be 23,000 tons, or a decrease of about 
2,900 tons, or 12 percent, from the 1984 quantity. 

Sewage Treatment Plant and Onsite Septic System Wastes: The amount of sewage 
treatment plant sludge expected to be generated in the study area was esti
mated under the regional wastewater sludge management planning effort and as 
part of several locally prepared sewage treatment plant facility planning 
efforts. In 1984, a total of three public and one private sewage treatment 
plants were in operation in the County. The one remaining private plant is 
proposed to be abandoned in 1985. It is estimated that 110,000 tons per year 
of sewage sludge on a dry-weight basis were generated by these sewage treat
ment plants in 1984. By the year 2010, these sewage treatment plants will 
generate about 150,000 tons per year of sewage sludge on a dry-weight basis. 
This represents an increase of approximately 40,000 tons, or 36 percent, over 
the estimated 1984 total. Most sewage sludge generated in the study area is 
expected to continue to be disposed of by being converted into Milorganite, 
by application on agricultural lands, or by landfilling. 
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The adopted regional sludge management plan recommends that prOV1S10n be made 
for short-term emergency disposal of sewage treatment plant sludges as a 
backup capability to the land application of sludges on farmlands. Landfilling 
would be a logical method of providing sludge disposal backup capability. The 
Milwaukee Metropolitan Sewerage District (MMSD) sewage treatment facilities-
Jones Island and South Shore--may be expected to generate 149,300 tons of sew
age sludge in the year 2010, or over 99 percent of the total sewage sludge 
anticipated to be produced in Milwaukee County in the year 2010. The remaining 
700 tons, or less than 1 percent, will be generated at the City of South Mil
waukee sewage treatment facility, and will probably continue to be disposed of 
by land spreading or used by local residents as a source of organic material. 
The MMSD presently is implementing a long-term program to ensure proper dis
posal of sewage treatment plant sludge, which includes construction of a new 
landfill, continued production of Milorganite, and continued spreading of 
materials on suitable agricultural lands. Therefore, this solid waste manage
ment planning effort will not need to address disposal of sludge anticipated 
to be generated in Milwaukee County in the year 2010, but rather will consider 
this waste source only as necessary to coordinate total solid waste disposal 
efforts within the County. 

Based upon data contained in the adopted regional wastewater sludge management 
plan, it is estimated that 2,000 onsite sewage disposal systems will produce 
about 60 tons of solids per year on a dry-weight basis--or 120 tons per year 
on a wet-weight basis--by the year 2010. It is generally recommended that 
septic and holding tank wastes be disposed of by discharge to a municipal 
sewerage system for treatment at a public sewage treatment plant. Accordingly, 
the solid waste quantity forecasts do not reflect any septic or holding 
tank wastes, these being reflected in the municipal sewage treatment plant 
sludge generation. 

Hazardous Wastes: Data on the present toxic and hazardous waste generation 
levels in the County are set forth in Chapter II. It is indicated in that 
chapter that approximately 35,600 tons of toxic and hazardous wastes were 
generated in Milwaukee County in 1984. Recent federal and state regulations 
regarding the handling and disposal of these wastes have resulted in expanded 
efforts to reduce the generation and increase the recycling or reuse of such 
wastes. These changing conditions will likely result in significant reductions 
in the amounts of these materials entering the solid waste stream during the 
plan period. However, the amount of this change is difficult to forecast at 
this time. Of the quantities of material which could be classified as "hazard
ous," and which were reported to be generated by industries in the County as of 
1984, over 50 percent were recovered and recycled. As discussed in Chapter II, 
this plan will not specifically develop a recommended plan for the management 
of toxic and hazardous wastes generated by the industrial or commercial opera
tions, but rather will consider this waste source only as necessary to coordi
nate total solid waste disposal efforts within the County. A discussion of 
household toxic and hazardous waste management is presented in Chapter VII. 

SUMMARY AND CONCLUSIONS 

To prepare a technically sound and viable plan for solid waste management in 
Milwaukee County, it is necessary to forecast the quantities and types of 
solid wastes which may be expected to be generated over the planning period. 
As shown in Table 29, the quantity of solid waste estimated to be generated in 
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Table 29 

ESTIMATED SOLID WASTE QUANTITIES 
GENERATED IN MILWAUKEE COUNTY: 2010 

So lid Waste Genera ted 

Pounds 
Tons Per Cap i ta 

Sol id Waste Category per Yea r per Day 

Residentia la .................•..•.. 515,560 3.1 
Comme rc i a lb ........................ 149,200 0.9 
Industria IC,d ....•...........•....• 346,800 2.1 

Special Wastes Considered as Pa rt 
of the So lid Waste Stream 

Bul ke ...................•.••...•. 19,950 0.1 
Construction and 

Demo I ition Deb ri sf .•..••..•....• 60,000 0.3 
Trees and Brushg ........••....... 30,320 0.2 

Subtotal h 1,121,830 6.7 

Sol id and Li qu i d Wastes to be 
T rea ted Sepa rate I y from the 
So lid Waste Stream 

Hazardous Wastes .......•........• 35,600 0.2 
Sewage Sludge ..................•. 150,000 0.9 
Septic and Holding Tank Wastes ..• 120 Less than 

0.1 

Subtotal 185,720 1.1 

Total 1,307,550 7.9 

aThis quantity does not include approximately 13,000 tons per 
year, or 0.08 pound per capita per day, of residential wastes 
comprised primari Iy o~ paper, glass, and metal which are 
recycled. 

bThis quantity does not include approximately 55,000 tons per 
year, or 0.3 pound per capita per day, of commercial wastes 
comprised primari Iy of paper and cardboard which are recycled 
or incinerated. 

c This quantity does not include approximately 250,000 tons per 
year, or 1.5 pounds per capita per day, of industrial wastes 
comprised primarily of paper, cardboard, metal, wood, glass, and 
miscellaneous materials which are recycled or incinerated. 

dlndustrial sol id wastes do not include fly ash produced by the 
Wisconsin Electric Power Company as a result of the burning of 
coal for generation of electricity. 

e This quantity does not include approximately 500 tons per year, 
or 0.003 pound per capita per day, of white goods which are 
recyc led. 

f This quantity does not include approximately 56,800 tons per 
year, or 0.3 pound per capita per day, of construction and demo
I ition debris which is recycled or used as rubble fil I and not 
disposed of in sanitary landfi I Is. 

91his quantity does not include approximately 5,200 tons per 
year, or 0.03 pound per capita per day, of trees and brush, which 
are recycled through mulching or composting or used by individuals 
fo r firewood. 

hAdditional reuse, recycl ing, and incineration of sol id wastes 
which may occur during the plan period wi I I be addressed in the 
alternatives analysis and, if appropriate, the recommended plan. 

Source: Wisconsin Department of Natural Resources, Wisconsin Sol id 
Waste Recycl ing Authority, and SEWRPC. 
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the study area in the year 2010, and for which facilities are to be considered 
in this study, is 1,121,830 tons per year. This represents an increase of 
88,940 tons, or 9 percent, over the estimated 1,032,890 tons generated in 
1984. These quantities do not include approximately 13,000 tons of residential 
wastes, 250,000 tons of industrial wastes, 56,800 tons of construction and 
demolition debris, 55,000 tons of commercial solid waste, 500 tons of bulk 
materials, and 5,200 tons of trees and brush which are anticipated to be 
recycled, incinerated, or reused annually. The estimated year 2010 per capita 
solid waste production rate for these waste sources is 6.7 pounds per capita 
per day, based upon the year 2010 resident population of the study area. This 
is an increase of 0.7 pound per capita, or 12 percent, over the 1984 rate of 
6.0 pounds per capita. 

As previously discussed, solid waste quantities were also developed for the 
optimistic and pessimistic year 2010 conditions. Total solid waste quantities 
were estimated to be 1,209,000 tons in the year 2010 under the optimistic 
future, and 853,300 tons under the pessimistic future. These waste quantities 
will be analyzed further in the alternative plan evaluation to ensure that 
alternative solid waste management facilities can adequately handle the range 
of solid waste quantities which could occur over the plan period. 

The following amounts of solid wastes may be expected to be produced in the 
year 2010: about 515,560 tons of residential wastes, or 3.1 pounds per capita 
per day, representing 40 percent of the total; 149,200 tons of commercial 
wastes, or 0.9 pound per capita per day, representing 11 percent of the total; 
346,800 tons of industrial wastes, or 2.1 pounds per capita per day, repre
senting 27 percent of the total; and 110,270 tons of special wastes--including 
bulky wastes, construction and demolition debris, and trees and brush--or 0.6 
pound per capita per day, representing 8 percent of the total. It was also 
estimated that hazardous wastes, sewage sludge, and septic and holding tank 
wastes would total 185,720 tons annually, or 1.1 pounds per capita per day, 
representing 14 percent of the total waste stream. 

The monthly variation of solid wastes, and the combustibility of solid wastes, 
are important considerations in the development and evaluation of solid waste 
management alternatives. Generally, the greatest quantities of solid wastes 
are generated during the summer and fall, with lesser amounts produced in 
the winter. For example, in May, June, and August, solid waste quantities are 
projected to be 107 percent, 116 percent, and 109 percent, respectively, of 
the monthly average; while in December, January, and February, solid waste 
quantities are projected to be about 89 percent, 89 percent, and 87 percent, 
respectively, of the monthly average. However, if only residential solid 
wastes are considered, solid waste quantities are anticipated to range from 
145 percent of the monthly average in June, to 70 percent of the monthly 
average in February. The heating value of the total solid waste stream was 
estimated to be 4,500 British thermal units (BTU's) per pound, with a moisture 
content of 27 percent by weight and an ash content of 22 percent by weight. 
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Chapter IV 

LANDFILL AND INCINERATOR SITING ANALYSIS 

INTRODUCTION 

A sanitary landfill is a necessary component of any county solid waste manage
ment system. Even alternative solid waste management systems incorporating a 
high degree of resource recovery, including incineration of waste for the gen
eration of energy, require landfill disposal of incinerator ash and of mate
rials which cannot be removed from the waste stream and otherwise recycled. 
Landfill disposal is also required as a backup system during periods when the 
resource recovery systems are not operational. Accordingly, a general siting 
analysis designed to identify areas with high, moderate, or low potential 
suitability for landfill siting is an important part of any solid waste man
agement planning effort. An important aspect of the Milwaukee County solid 
waste management planning effort is the development of an alternative solid 
waste management plan based upon incineration of combustible wastes. As 
discussed in Chapter II, in 1984 there were no publicly owned incinerators 
operating within the County. The incinerators which were operated by some 
industries and institutions within the County were used to dispose of rela
tively small amounts of waste. Consequently, the planning effort must include 
analyses relative to the siting and construction of incinerators as well as 
sanitary landfills. 

A general siting analysis consists of an evaluation of the available data on 
the cultural and natural resource base of the planning area in relation to 
pertinent environmental protection, engineering, and regulatory criteria. The 
purpose of such an analysis is to identify lands with high, moderate, and low 
potential for the siting of the facilities concerned. Separate siting analyses 
are required for the siting of sanitary landfills and for the siting of incin
eration facilities. The information from the analyses can be utilized in 
developing the recommended plan components as described in Chapters VII and IX 
of this report. 

The system planning level siting analyses are designed to be followed by more 
site-specific analyses of the best sites within Milwaukee County, if it is 
determined that new landfill or incinerator facilities are to be a component 
of the recommended plan. The findings of this report are limited to the 
results of the general, system level analyses. 

Besides considering the man-made and natural resource base features of the 
study area, any landfill or incinerator siting analysis must consider the 
existing regulations governing the siting of sanitary landfills and incinera
tors as set forth in Chapters NR 140, NR 180, and NR 185 of the Wisconsin 
Administrative Code. Because of the very limited potential which exists in 
Milwaukee County for the construction and use of a natural attenuation land
fill, as defined in Chapter V, the analysis assumes that any landfill will be 
provided with engineered facilities for leachate control. It is important to 
note that zone of saturation landfills have been found to be environmentally 
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acceptable. However, the ideal natural resource characteristics associated 
with a natural attenuation site will be sought in the general siting analysis 
for landfill facilities. The criteria used to identify potential sites for 
both landfill and incinerator facilities are set forth below. 

CRITERIA 

A general siting analysis requires the development and application of a set 
of criteria relating to the environmental, engineering, and regulatory consid
erations involved in landfill and incinerator facility siting. The criteria 
utilized in the analysis were based on the requirements of Chapter 144 of the 
Wisconsin Statutes and Chapters NR 140 and NR 180 of the Wisconsin Administra
tive Code, and on other pertinent engineering and transportation requirements 
for the initial screening of potential landfill or incinerator sites. 

The criteria applied in the landfill siting analysis can be categorized as 
relating to geology, topography, soils, groundwater, surface water, environ
mentally significant areas, urban land uses, transportation routes, and his
torical and archaeological sites. Detailed inventory data on these natural and 
man-made features of the study area are presented in Chapter II. In some 
cases. application of the criteria may preclude use of a proposed landfill 
site, while in other cases, such application may only limit the site poten
tial. For the purposes of the general siting an4lysis, the criteria were 
applied in a conservative manner in order not to categorically eliminate sites 
that may have potential for landfill development when further evaluated on a 
site-specific basis. 

The criteria applied in the incinerator siting analysis can be categorized as 
relating to existing urban land uses, location of transfer stations, trans
portation routes, potential energy users, historic sites, and air quality. As 
in the landfill siting analysis, application of criteria may preclude use of a 
proposed incinerator site, while in other cases, such application may only 
limit the site potential. With regard to the incinerator locations, it should 
be noted that the highest potential sites will be within either existing or 
planned industrialized areas or within or adjacent to existing solid waste 
management facilities such as transfer stations. In addition, the site size 
required will generally be relatively small compared to the size of landfill 
sites. Thus, criteria relating to such natural resource features as geology, 
topography, soils, groundwater, surface water, and environmentally significant 
areas were not specifically considered; however, further site feasibility 
studies would need to investigate these features. 

Geology 

Depth to bedrock and the type of glacial deposits are the main geological 
considerations involved in landfill siting. 

Depth to Bedrock: Considerable excavation is usually required for the devel
opment of most types of landfills. In addition, it is necessary to maintain 
adequate separation between the top of the bedrock and the confining layer, or 
liner, at the bottom of the landfill. The type and characteristics of this 
separation depend on the characteristics of the confining material, or type 
of liner, and of the bedrock. A depth to bedrock of greater than 20 feet is 
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generally considered practical and desirable in order to meet the separation 
requirements and reduce the potential for groundwater contamination. Areas 
meeting this criterion are shown on Map 24. Areas with depths of less than 
20 feet to bedrock are considered to have low potential for the location of a 
solid waste landfill. 

Glacial Deposits: The majority of materials that cover the bedrock surface 
in Milwaukee County are glacial deposits of the Quaternary Age and include 
end moraine, ground moraine, outwash, and lake basin deposits. The surficial 
geology of Milwaukee County is shown on Map 25. 

End moraines and ground moraines consist of unsorted, unstratified debris 
ranging in size from clay to boulders. The potential for locating large quanti
ties of clay materials necessary for the development of a solid waste landfill 
is relatively high in these formations of glacial origin. Accordingly, areas 
occupied by such formations were classified as having a high potential for 
landfill siting. 

Outwash plains consist primarily of sands and gravels with small amounts of 
clay. Outwash plains are typically stratified in relatively thin layers, 
reducing the potential for locating extensive clay deposits in deep layers. 
Accordingly, areas occupied by such formations were classified as having 
moderate potential for landfill siting. 

Lacustrine or lake deposits, which consist of fine-grained strata, primarily 
silt and clay, have settled out from suspension in turbid lake waters. Lacus
trine deposits form a stratified profile of silt and clay that may provide the 
low permeability necessary for the proper development of a landfill site. 
Accordingly, areas occupied by such formations were classified as having a 
high potential for landfill siting. 

Topography 

The topographic characteristics of Milwaukee County, as noted in Chapter II, 
were determined by glacial action and the resulting formation of ground, 
terminal, interlobate, and kettle moraines, and of glacial outwash terraces. 
Portions of the County are covered by glacial deposits with steep slopes, a 
topographic characteristic particularly important in the evaluation of the 
suitability of sites for the development of solid waste management facilities. 
Other portions of the County which were considered to have potential for 
siting and development of solid waste management facilities may contain cer
tain topographic features in addition to steep slopes that would make such 
sites either more or less suitable for these facilities. Accordingly, the 
topographic characteristics of any site considered to have potential for the 
location of a landfill or an incinerator will have to be evaluated on a site
specific basis. 

Soils 

The geographic distribution and engineering characteristics of the soil types 
that are found in Milwaukee County are set forth in Chapter II. In order to 
assess the significance of the diverse soils found in southeastern Wisconsin 
to the sound development of the Region, the U. S. Soil Conservation Service, 
under contract to the Commission, prepared detailed operational soil surveys 
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Map 24 

AREAS WITH DEPTH TO BEDROCK OF LESS 
THAN 20 FEET IN MILWAUKEE COUNTY 
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Source: U. S. Geological Survey and SEWRPC. 
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Map 25 

GLACIAL GEOLOGY OF MILWAUKEE COUNTY 
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for the entire seven-county Planning Region in 1963. These surveys produced 
detailed maps of the soils within the Region, together with data on the physi
cal, chemical, and biological properties of the soils, and, more importantly, 
interpretations of those properties for planning, engineering, agricultural, 
and natural resource conservation purposes. Interpretations of the soil prop
erties in terms of their suitability for sanitary landfill construction are 
accordingly available. As described in Chapter II, both generalized soils 
and detailed soils maps relating soil properties to suitability for landfill 
siting are available for use in the evaluation of potential landfill sites. A 
given land parcel may encompass several different soils with varying limita
tions for landfill development. The soils should be evaluated on a site-by
site basis, utilizing the detailed soils maps and interpretations for landfill 
siting. An example of the type of landfill soil suitability map which can be 
produced for any area of the County is illustrated on Map 26. 

Groundwater 

Groundwater considerations which are important in landfill siting are pre
sented below. 

Depth to G rou ndwater: Areas with a depth of less than 10 feet to groundwater 
are considered to have low potential for landfill siting and development. 
Areas of the County that have a depth to groundwater of less than 10 feet 
are shown on Map 27. There is some potential for landfill development in 
areas with high groundwater if the zone of saturation technique is used, as 
described in Chapter V. However, because of the increased cost of constructing 
and operating this type of landfill, areas of shallow depth to groundwater 
were classified as having moderate potential for landfill siting. 

Well Locations: Chapter NR 180 of the Wisconsin Administrative Code requires 
that landfills be located at a horizontal distance of more than 1,200 feet 
from any public or private water supply well unless special conditions indi
cate that contamination of the well will not occur. This factor is discussed 
in a later section in conjunction with the consideration of existing and pro
posed urban development in landfill siting. 

Groundwater Flow Direction: Generalized mapping of the groundwater flow pat
terns is available. However, local variation in the regional flow patterns is 
often significant, and thus this aspect of landfill siting must be considered 
on a site-specific basis. 

General Groundwater Protection: Chapter NR 180 of the Wisconsin Administra
tive Code requires that a solid waste landfill not be located where the 
Department finds there is reasonable probability that the disposal of solid 
waste will have a detrimental effect on groundwater quality. This general 
requirement was evaluated, to the extent possible, during review of the geo
logical characteristics of the study area. In addition, the potential impacts 
on groundwater were examined during the consideration of criteria relating 
landfill siting to existing urban land uses. 

Chapter NR 140 of the Wisconsin Administrative Code establishes groundwater 
quality standards for substances detected in or having a reasonable proba
bility of entering groundwater, specifies procedures for determining if a 
numerical standard has been attained or exceeded, specifies procedures for 
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SAMPLE OF MAPPING ILLUSTRATING SOIL SUITABILITY FOR LANDFILL DEVELOPMENT 
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Map 27 

AREAS WITH A DEPTH TO GROUNDWATER OF 
LESS THAN 10 FEET IN MILWAUKEE COUNTY 

Source: U. S . Geological Survey and SEWRPC. 
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establishing standards application and monitoring, establishes responses by 
the Wisconsin Department of Natural Resources if- a standard is attained or 
exceeded, and provides for exemptions for facilities and activities otherwise 
regulated. These regulations establish an enforcement standard and a preven
tive action limit for groundwater substances. The preventive action limit 
represents a lesser concentration of a substance than the enforcement stan
dard, must be used in design codes and management specifications for facili
ties such as landfills so that contamination is prevented, and serves as a 
signal that remedial action may be necessary. Enforcement standards define 
when a violation has occurred, and generally require that a regulatory agency 
prohibit the continuation of the activity from which the substance came. These 
regulations are important considerations in the analysis of landfill siting, 
design, and operation. 

Surface Water 

The locational criteria for the siting of a solid waste land disposal site 
with regard to the surface waters of the Region are set forth in Chapter NR 180 
of the Wisconsin Administrative Code, which does not permit development of a 
landfill within the following areas: 

• Within 1,000 feet of any navigable lake, pond, or flowage; 

• Within 300 feet of a navigable river or stream; 

• Within a floodplain; 

• Within wetlands; and 

• Within an area where the Department of Natural Resources finds there is 
a reasonable probability that disposal of solid waste will have a detri
mental effect on any surface water. 

Ponds, flowages, rivers, and streams with appropriate buffer zones, as well as 
wetlands and floodplains, were accordingly classified as having low potential 
for a landfill site. Map 28 shows the location and extent of the 100-year 
recurrence interval floodplain areas in the County. 

Envi ronmentally Significant Areas 

The siting of a solid waste management facility requires consideration of 
environmentally significant areas. Accordingly, primary environmental corri
dors were considered as having low potential for the loc~tion and development 
of solid waste landfills. Environmentally significant areas include lakes, 
ponds, flowages, and rivers and streams, and their associated shorelands and 
floodlands; wetlands; woodlands; wildlife habitat areas; areas of steep 
slopes; prairies; existing and proposed park sites; and areas having scenic, 
scientific, or cultural value. The primary environmental corridors within Mil
waukee County, as delineated by the Regional Planning Commission, are shown on 
Map 29. While the location of a sanitary landfill site is not recommended 
anywhere within these environmentally significant areas, the upland, wooded 
portions of such corridors may be used as buffer zones for landfills. 
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Map 28 

DELINEATED FLOODPLAINS IN MILWAUKEE COUNTY: 1984 
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Map 29 

PRIMARY ENVIRONMENTAL CORRIDORS IN MILWAUKEE COUNTY:1984 

Source: SEWRPC . 
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Prime Agricultural Lands 

As discussed in Chapter II, the rapid conversion of farmland to urban use has 
become a matter of public concern. The adopted regional land use plan recom
mends that the remaining prime farmlands be preserved in agricultural use. 
Since the State Legislature adopted the Farmland Preservation Act, all coun
ties of the Region except Milwaukee County have prepared farmland preservation 
plans. Large areas of the other counties have been zoned for exclusive agri
cultural use, whereas only a small area in the City of Franklin totaling 1,355 
acres, or about 1 percent of the total area of the County, has been so zoned 
in Milwaukee County. The prime agricultural areas were considered to have no 
limitations for landfill and incinerator siting, and would be classified as 
having a high potential for the siting of a landfill or incinerator. 

Existing Urban Areas 

As already noted, Chapter NR 180 of the Wisconsin Administrative Code requires 
a horizontal distance of at least 1,200 feet between a landfill and any public 
or private water supply source. This limit may be increased or decreased if 
justified by site-specific groundwater studies. For purposes of landfill site 
selection, a distance of about one-quarter mile from areas of existing resi
dential, commercial, and industrial urban development--where groundwater wells 
would be expected to be found in the absence of a public water supply system-
was considered appropriate for the general siting analysis. Areas of residen
tial, commercial, and industrial urban development served by groundwater wells 
that were located within this distance were eliminated from further considera
tion. Areas within 1,320 feet of urban areas served by municipal water systems 
were considered to have moderate limitations for landfill siting. The existing 
urbanized areas in the study area are shown on Map 3 in Chapter II. 

The Wisconsin Administrative Code prohibits the location of solid waste land 
disposal sites within 1,000 feet of the nearest edge of the right-of-way of 
any state trunk highway or federal and interstate or federal aid primary high
way, or within 1,000 feet of the boundary of any public park, unless the site 
is screened by natural objects, plantings, fences, or other appropriate means 
so as not to be visible from the highway or park. Tree plantings, berms, and 
other site modifications are relatively simple engineering modifications that 
can provide adequate screening from roads and parks. Therefore, this criterion 
was not used to eliminate areas from consideration as potential landfill sites. 

The potential incinerator facility sites were necessarily located within or 
adjacent to existing urban lands for several reasons. Such sites need to 
be near potential industrial energy users, and to be on or near major trans
portation routes. 

Airports 

The Federal Aviation Administration and the Wisconsin Department of Natural 
Resources have adopted restrictions on the development of solid waste land
fills within the vicinity of airports. The primary conflict between these two 
land uses is the attraction of birds to the landfill sites, causing potential 
collision hazards for aircraft. The Federal Aviation Administration has pub
lished Order 5200.5, FAA Guidance Concerning Sanitary Landfills On or Near 
Airports, that sets forth federal policy concerning landfill siting near 
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airports. These federal guidelines must be observed in order for federal 
grants-in-aid to be made available for airport development. These guidelines 
are also considered by the Wisconsin Department of Natural Resources in the 
review of any solid waste site development proposal. 

The following criteria are to be utilized in the siting analysis for a solid 
waste landfill: 

• Landfills should not be developed in areas located within 10,000 feet of 
any runway used or planned to be used by turbojet-powered aircraft. 

• Landfills should not be developed in areas located within 5,000 feet of 
any runway used only by reciprocating engine-powered aircraft. 

• Landfills should not be developed in any area located between the runway 
approach and departure patterns of an airport and bird feeding, water
ing, or roosting areas. 

As noted in Chapter II, there are currently nine airports in the study area. 
General Mitchell and Lawrence J. Timmerman Fields are served by turbojet
powered aircraft. Landfills should not be located within 10,000 feet of any 
runway at these airports. Rainbow Airport is used by reciprocating engine
powered aircraft, and, for the purposes of this evaluation, a 5,000-foot-Iong 
buffer zone has been used, within which there are severe limitations for land
fill siting. These regulations were established to ensure that bird species 
that are typically attracted to landfill sites are kept away from airport 
traffic patterns and approaching and departing aircraft. There are no specific 
FAA guidelines concerning siting a landfill near a heliport. A site-specific 
evaluation would need to be conducted of the potential impacts of siting such 
a facility near a heliport in Milwaukee County. The airports in Milwaukee 
County, and appropriate buffer zones, where applicable, are shown on Map 30. 

Location of Transfer Stations 

In the evaluation of potential incinerator sites, it is important to consider 
the proximity of such sites to existing transfer stations. Criteria relating 
to transfer stations were not used for siting a landfill facility because of 
the overriding environmental considerations concerning the siting of such 
facilities. There are presently one inactive and eight active transfer sta
tions in Milwaukee County. Only those transfer stations on sites large enough 
to accommodate an incinerator and associated equipment were evaluated. The 
advantages of locating an incinerator at the same site as the transfer station 
are a reduction in transportation costs, a more efficient use of labor and 
equipment, the potential for r.educed land costs, public acceptability since 
the site is already in use for solid waste management, and the benefits of 
onsite processing and resource recovery. The locations of the one inactive and 
eight active transfer stations in Milwaukee County are shown on Map 31. 

Transportation costs can be reduced by locating an incinerator at the site of 
a transfer station, because there is no need to haul portions of the solid 
wastes beyond that point. There is also the potential for a more efficient 
use of labor and equipment since fewer workers would be needed if they can 
be involved in a single, larger operation rather than in two separate opera
tions. Less equipment may need to be purchased because of the overlap in use. 
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Map 30 

EXISTING AIRPORTS AND ASSOCIATED LANDFILL 
BUFFER ZONES IN MILWAUKEE COUNTY: 1984 
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Costs are reduced by placing an incinerator at the site of a transfer station, 
because no new land will need to be purchased. It should be noted, however, 
that in order for these savings to be realized, the transfer station site must 
have enough space for an incinerator facility. 

Another advantage of the dual facility site is that recyclables can be 
processed and separated at the incinerator site, and all nonrecyclable 
materials can be disposed of immediately and efficiently. There also is a 
reduction in the number of times the wastes must be processed and separated 
when both facilities are at the same loc~tion. 

Potential Energy Users 

An incinerator should be located near potential energy users in order to be 
most cost-effective. Commission data were used to generate a table of the 
approximately 100 largest energy users, based on fuel consumption, in Mil
waukee County. The British thermal unit (BTU) value of the fuel type was com
puted for these energy users, and the industries were ranked according to 
their respective BTU consumption. 

The locations of the largest energy users were mapped, together with potential 
incinerator sites selected through an initial analysis based upon other con
siderations noted above. For the purposes of this study, it was assumed that 
an industry would need to be within one-half mile of an incinerator facility 
to be considered a potential energy user. This distance was selected on the 
basis that steam generated by an incinerator facility could generally be most 
efficiently used by a potential energy user within one-half mile of the point 
of generation. Table 30 lists the potential waste to energy sites in the study 
area, along with the annual energy use, in BTU's, of all potential energy 
users proximate to the site. 

It should be noted that this systems level analysis did not include direct 
contact with potential energy users to assess their present interest in and 
compatibility with a potential incinerator system, since plan implementation 
will take place over a 20-year period, during which such decisions may change. 
These contacts would be made as part of the implementation phase, should it 
be recommended that incineration with energy recovery be incorporated into 
the plan. 

Air Quality 

Air quality is an important consideration in the evaluation of potential 
incinerator sites. As discussed in Chapter II, federal and state air quality 
standards have been established which are intended to protect human health and 
the public welfare. For southeastern Wisconsin, ambient air quality standards 
have been set for ozone, carbon monoxide, sulfur dioxide, nitrogen oxides, 
lead, and particulate matter. All of Milwaukee County is presently designated 
as an ozone nonattainment area, and portions of the County have been desig
nated as nonattainment areas for sulfur dioxide and particulate matter. The 
areas of nonattainment for these pollutants are shown on Map 32. 

An incinerator facility in Milwaukee County would constitute a point source of 
air pollution. According to federal and state air quality regulations, any new 
point source in a nonattainment area would need to be offset by a reduction of 
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Table 30 

POTENTIAL WASTE TO ENERGY SITES IN THE MILWAUKEE 
COUNTY SOLID WASTE MANAGEMENT PLAN STUDY AREA 

Number of Total 
Potential Potential Annual Energy Use 
Waste to Ene rgy Use rs of All Prox i mate 

Energy Proximate Energy Users 
Site Location of Site to Site ( b i I I i on BTU IS) 

1 SW! of SW! of T8N, R21 E, 1 131 
Section 9, City of Milwaukee 

2 NW! of NW! of T8N, R21E, 0 0 
Section 22, City of Mi Iwaukee 

3 SE! of swt of T7N, R21E, 3 2,040 
Section 1, City of Mi Iwaukee 

4 SE! of NW! of T7N, R21E, 3 1,010 
Section 7, City of Wauwatosa 

5 SEt of SE! of T7N, R22E, 2 1,040 
Section 16, City of Mi Iwaukee 

6 NEt of SEt of T7N, R21 E, 1 60.6 
Section 20, City of Wauwatosa 

7 NEt of SEt of T7N, R22E, 3 1,340 
Section 20, City of Mi Iwaukee 

8 SE! of SEt of T7N, R22E, 4 650 
Section 30, City of Mi Iwaukee 

9 SEt of NWt of T7N, R21E, 4 1,030 
Section 34, City of Mi Iwaukee 

10 NEk of SEt of T7N, R22E, 4 2,210 
Section 32, City of Milwaukee 

11 swk of SE! of T7N, R22E, 4 2,170 
Section 33, City of Mi Iwaukee 

12 NEk of swk of T6N, R21E, 8 1,650 
Section 2, City of West AI I is 

13 NW! of swk of T6N, R21E, 5 1,160 
Section 2, 

14 
Vi Ilage of West Mi Iwaukee 

NE! of NW! of T6N, R21E, 7 1,470 
Section 12, 
Vi Ilage of West Mi Iwaukee 

15 SE! of swk of T6N, R21E, 4 426 
Section 7, City of Milwaukee 

16 swk of swk of T5N, R22E, 4 1,040 
Section 13, City of Oak Creek 

17 SEk of NEk of T5N, R21 E, 1 0.025 
Section 22, City of Frankl in 

Source: SEWRPC. 

emissions at a ratio of greater than one to one. The amount of emission offset 
would be dictated by the size of the new facility, the quality of the emis
sions, and the areas which would be impacted. It is important to note that 
present Department of Natural Resources guidelines require that such emission 
offsets be attained either through internal reductions or by using emissions 
credits obtained from an existing source, providing that the other source was 
determined to be impacting the nonattainment area to the same or greater 
degree than the new source. Alternatively, the size of the facility and the 
use of sophisticated pollution controls could be such that the emissions would 
be below 10 tons per year for each of the above-referenced pollutants. Accord
ingly, this criterion was not used to preclude the siting of an incinerator 
facility in the County. 

147 



Map 32 

AMBIENT AIR QUALITY NONATTAINMENT 
AREAS IN MILWAUKEE COUNTY: 1984 

Source: Wisconsin De partment of Natura l Resources and SEWRPC. 
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Historical and Archaeological Sites 

As indicated in Chapter II, there are more than 10,000 known historical and 
archaeological sites in Milwaukee County, including 102 sites which have been 
placed on the National Register of Historic Places. Regulations require that 
detailed analyses be conducted by the State Historic Preservation Officer 
should a project, such as the siting of a landfill or incinerator, have the 
potential to adversely affect a historically or archaeologically important 
site or area. 

Additional Siting Considerations 

The criteria set forth herein for use in evaluating the suitability of sites 
for locating a landfill or an incinerator facility deal primarily with physi
cal considerations. There are certain nonphysical factors, however, which must 
also be considered in evaluating the suitability of a potential landfill or 
incinerator site. One of these factors is anticipated changes in land use as 
indicated by adopted local land use plans, zoning ordinances, and pending 
development projects. Another factor is potential public opposition. While 
these nonphysical criteria are important and must be considered, such consid
eration is more appropriate at the facility level of planning. Accordingly, 
such considerations were not included in this planning effort, with the excep
tion of proposed land development committed in the form of an approved project 
plan which would be inconsistent with the siting of a solid waste landfill or 
incinerator facility. In such cases, the site was considered to have low 
potential for a landfill site. 

SITE LOCATION RANKING 

After applying each category of criteria for siting a landfill or an incinera
tor, composite maps were prepared. Three suitability classifications were used 
for landfill siting. As shown on Map 33, approximately 155,193 acres, or all 
of the total area of the County, were initially considered for landfill devel
opment in the study area. Of this total, approximately 154,413 acres, or 
99 percent, were categorized as having a low potential for landfill siting. 
The large extent of this area is due primarily to the extent of urbanization 
within the County. In addition, approximately 780 acres, or less than 1 per
cent of the total area of the County, were classified as having only moderate 
potential for landfill siting. This potential, however, is somewhat limited; 
and any sites located in these areas may be expected to require more intensive 
engineering and to entail higher site development costs. It can be noted that 
no areas of the County are considered to have a high potential for a landfill 
site. However, the general siting analyses have focused on physical criteria 
which have been used chiefly for siting evaluations for general, mixed-refuse 
solid waste landfills. There are somewhat different design requirements for 
landfills designated only for particular solid wastes, such as incinerator 
ash. These special-use landfills might be more readily engineered for sites 
with moderate or low potential for a landfill. These areas should be given 
first consideration in future landfill siting studies should it be concluded 
that a new landfill is to be part of the recommended plan. 

With regard to incinerator siting, 17 potential sites were determined to have 
high enough potential to warrant further consideration, as shown on Map 34. 
More detailed analysis of these sites is necessary to determine their cost
effectiveness and overall feasibility. 
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Map 34 

POTENTIAL INCINERATOR SITES IN MILWAUKEE COUNTY 
OZAUKEE 
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INTRODUCTION 

Chapter V 

INVENTORY AND EVALUATION OF 
SOLID WASTE MANAGEMENT TECHNIQUES 

The principal objective of the Milwaukee County solid waste management plan
ning effort is the development of a cost-effective plan for the management of 
the solid wastes generated within the County. This chapter describes various 
solid waste management techniques that may be applicable in Milwaukee County. 
The techniques are related to 10 solid waste management functions: source 
reduction, source separation, storage, collection, transfer, transportation, 
processing, treatment, resource recovery, and disposal. This chapter also 
describes 12 alternative plans which were developed under the study by com
bining these techniques in various ways to meet the needs of the study area. 
These 12 plans will be considered in greater detail in Chapter VI. 

This chapter is divided into three sections. The first section describes each 
of the solid waste management functions, including the four necessary func
tions of pre-collection storage, collection, transportation, and disposal; and 
the six optional functions of source reduction, source separation, transfer, 
processing, treatment, and resource recovery. This section also describes the 
various techniques which can be used to perform each of the 10 solid waste 
management functions. It should be noted that decisions concerning the need 
for, and techniques to be used in, performing certain solid waste management 
functions--including pre-collection storage and collection--are best made by 
the individuals and local units of government concerned, and are not, there
fore, considered in detail in this study. Also set forth in this section are 
those factors considered in determining the applicability of the various tech
niques within the study area. 

The second section of the chapter identifies those techniques which were found 
to have the greatest potential for application within the study area, and 
which, as such, warrant more detailed consideration. The third section of the 
chapter sets forth 12 alternative plans developed by combining the applicable 
solid waste management techniques into logical sets. A comparative evaluation 
of the alternative plans, including comparative cost analyses, is presented in 
Chapter VI of this report. 

SOLID WASTE MANAGEMENT FUNCTIONS 

Solid waste management in the State of Wisconsin, and throughout the country, 
is undergoing change. This change is due, in part, to the development of 
improved methods of storage, collection, transfer, transportation, and dis
posal, and to increased public interest in source reduction, source separa
tion, processing, treatment, and resource recovery. This change is also due to 
the need to minimize both the monetary and environmental costs of managing the 
increasing quantities of solid wastes generated by our society. Consequently, 
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any solid waste management study must consider the latest techniques for solid 
waste management. Yet, to assure a workable solid waste management plan, it 
is also important that the techniques to be considered have been proven to 
be practicable and reliable. This section discusses the various solid waste 
management functions and the techniques available to perform each function. 
Table 31 lists these solid waste management functions and associated tech
niques, and presents pertinent data on those techniques. This section also 
identifies those techniques which are considered applicable within Milwaukee 
County. More detailed data on each process can be found in the references 
listed in Appendix D. 

Source Reduction 

Source reduction can be defined as the implementation of policies and prac
tices to reduce the rate of solid waste generation. The purpose of source 
reduction is to reduce the quantity of solid waste to be handled in the sub
sequent solid waste management functions which deal with solid waste once it 
is generated. 

There are four means of source reduction: product reuse, conservation of non
consumable materials in products, reduced product use, and increased product 
life. The option of product reuse requires a shift from the use of disposable 
products designed to be used only once to the use of products which can be 
reused, such as returnable beverage containers in lieu of nonreturnable con
tainers. One example of an attempt to apply source reduction has been the 
introduction of legislation to promote the reuse of beverage containers 
through special charges on nonreusable containers. Such legislation has been 
proposed but not enacted in Wisconsin; however, the neighboring states of 
Michigan and Iowa do have such legislation in effect. The option of decreasing 
material usage in products involves practices such as eliminating excess pack
aging. The option of decreasing consumption promotes a reduction in the use 
of disposable products by consumers. The option of increased product life 
involves the redesign of products for longer use and for ease of repair and 
maintenance. This type of source reduction applies particularly to durable 
goods such as tires, appliances, and furniture. 

The advantages of source reduction as a solid waste management function are 
that it involves no direct local costs, it provides potential savings in the 
energy required in production, and it reduces the costs of solid waste manage
ment. It is estimated that through source reduction measures, the quantity of 
waste generated could be reduced by up to 10 percent by weight. 1 The dis
advantages of source reduction are that it requires changes in producer and 
consumer behavior, and since production and distribution systems are often 
national in scope, local units of government have limited ability to implement 
a waste reduction program which extends beyond the procurement policies of the 
local government itself. The inventory data presented in Chapter II indicated 
that local government activities account for a relatively small proportion of 
the total county solid waste stream. Consequently, it may be concluded that 
little can be done at the county and local level to significantly reduce the 
amounts of waste generated. The reduction of wastes generated is, neverthe
less, a desirable goal. Public education efforts at the state level could 

lWisconsin Department of Natural Resources, Wisconsin Solid Waste Management 
Plan, February 1981. 
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Sol id Waste Management 
Function and 

Associated Techniques 

Source Reduction 
Product Reuse 
Reduced Material Use 

in Products 

Increased Product Life 

Decreased Product 
Consumption 

Source Sepa rat ion 
Precollection Material 
Sepa r3 t i on and 
Recycling Center Dropoff 

Precollection Separation 
and Collection of 
Sepa ra ted Ma te ria I S 

St~ra9d 
tan ard Metal or 
Plastic Containers 20 
to 32 gallon size 

Plastic Bags 

Mob i Ie Ca rt 

Mechanized Bulk 
Conta iners 

- - - - - - - - - - -

Table 31 

SELECTED INFORMATION ON SOLID WASTE MANAGEMENT TECHNIQUES 

Advantages 
to Appl ication 

in Milwaukee County 

No direct local COSts 
Provides for an energy 
savings in manufac
turing 

Low technology 
Reduces disposal cost 
and landfill needs 

Reduces energy and 
resou rce needs 

Greater variety of 
materials can be 
co II ected 

Low equipment needs 

Low technology 
Reduces disposal cost 
and landfill needs 

Reduces energy and 
re sou rce need s 

Higher participation 
than drop-off center 

Animal-proof if in 
good condition 

Strength 

Reduce collection 
energy manpower and 
cost 

Add to heat content 
of waste 

Reduces hand labor 
Reduces number of 
conta i ne rs 

Reduce hand labor 
Reduce number of 
containers 

Represent potential 
COSt savings 

Disadvantages 
to App I i cat ion 

in Milwaukee County 

Requires changes in 
consumer habits 

No direct control 
beyond changes in 
loca I procurement 
pol icies 

Relies on volunteer 
workers and citizen 
will ingness to par
ticipate 

Fluctuating markets 
Possible noise, poten
tial traffic and 
vandal ism problems 

Rei ies on citizen 
wi II ingness to 
pa rt ic i pate 

Can be costly to 
inca rpo ra te into 
collection system 

F I uctuat i ng ma rkets 
May require added 
equipment 

Potential for rusting 
or cracking 

Higher initial cost 
than bags 

Increased suscepti
bil ity to animal 
entry 

Limi ted use for 
sto ri ng heavy or 
sha rp items 

Requi re specia I 
equipment 

Requi re specia I 
equipment 

Require storage and 
access space 

Require maintenance 

General Cost Data 

No direct local costs 
Potential savings in other 
sol id waste management 
funct ions 

Initial startup cost of typi
cal system--$10,000-$30,000 

Product Market Prices 
Newspaper $20-$40 per ton 
Glass $45 per ton 
Ferrous metal $6-$45 per ton 
Aluminum $500-$700 per ton 

Same product ma rket prices as 
noted above 

$13-$25 per container 

Bag costs of about $0.10 each 
Can reduce collection costs 

by about 25 to 35 percent 

$54 per ca rt 

Potential cost savings must be 
evaluated for each situation 

Conclusions Regarding 
Incorporation into 
Alternative Systems 

Not specifically included 
in county plan alterna
tive development because 
of limited local control 

Included in county plan 
alternative development 

Included in county plan 
alternative development 

Not specifically addressed 
in county plan alterna
tive development. General 
data are included 

Not specifically addressed 
in county plan alterna
tive development. General 
data are included 

Not specifically addressed 
in county plan alterna
tive development. General 
data are included 

Not specifically addressed 
in county plan alterna
tive development. General 
data are included 

Comments 

Legislation to promote 
the reuse of containers, 
which has been con
sidered but not adopted 
by the State, is a form 
of source reduction 

Analysis of alternative 
precollection storage 
systems should be made 
individually or locally 

Analysis of alternative 
precollection stor"ge 
systems should be made 
individually or locally 

Analysis of alternative 
precollection storage 
systems should be made 
individually or locally 

Analysis of alternative 
precollection storage 
systems should be made 
ind ividua Ily or loca Ily 



Sol id Waste Management 
Function and 

Associated Techniques 

Collection 
Direct Haul by Residents 

to Disposal Site 

Cent ra I I Y Loca ted Bu I k 
Conta i ne rs 

House-to-House Backyard 

House-to-House Curbside 

Transfer 
Transfer Stat ion 

- -

Advantages 
to App I i ca t i on 

in Milwaukee County 

Potential low costs 

Potential cost savings 
Reduce hand labor 
Reduce number of con-
tainers to be handled 

Cans are not sitting 
at curb 

High level of service 
No individual participa
tion or labor needed 

Higher flexibility in 
routing of collection 
vehicles 

Lower cost than 
backya rd 

Reduces fuel usage 

Potentia I savings in 
transport costs 

Reduces collection 
crew and equipment 
needs 

- -

Table 31 (continued) 

Disadvantages 
to App I i ca t ion 

in Milwaukee County 

Not applicable to 
u rba n i zed a rea s 

Potential traffic 
problems 

Individual vehicle 
fuel usage 

Requires special 
equipment 

Requires storage and 
access space 

Requires attendance 
and maintenance 

Costly 
Col lectors enter pri
vate property 

Requires individual 
participation and 
labor 

Routing flexibility is 
reduced 

Aesthetics of containers 
at curb 

Special consideration 
may be needed for 
elderly and 
handicapped 

Added materials
handling requirements 

Requires additional 
capital, operator, 
and maintenance costs 

General Cost Data 

$6-$12 per month per household 

15 to 40 percent less costly 
than backyard pickup 

$5-$9 per month per household 

$3-$7 pe r ton 

- - - - - -

Conclusions Regarding 
Incorporation into 
Alternative Systems 

Not specifically addressed 
in county plan alterna
tive development. Not 
appl icable in Mi Iwaukee 
County 

Not spec ifica Ily addressed 
in county plan alterna
tive development. General 
data are included 

Not specifically addressed 
in county plan alterna
tive development. General 
data are included 

Not specifically addressed 
in county plan alterna
tive development. General 
data are included 

Included in county plan 
alternative development 

Comments 

Analysis of this alterna
tive col !ection method 
should be made indi
vidua Ily or loca Ily 

Analysis of this alterna
tive collection method 
should be made indi
vidua I Iy or loca Ily 

- - - -



Solid Waste Management 
Funct i on and 

Associated Techniques 

Transportat ion 
IndiVIdual Vehicle 

Direct Haul by 
Collection Vehicles 

Larger Capacity Truck 
Transport rollowing 
Transfer 

Processing 
Ba lIng 

Shredding 

Oensifying 

Incineration 

- -

Advantages 
to Appl ication 

-

in Milwaukee County 

Potential low cost 

Less costly if haul 
distance is short 

Potential cost savings 
for longer haul 
distances 

Reduces collection 
crew manpower and 
equipment 

Reduces volume 
Improves handl ing and 
transport 

Reduces landfill needs 

Reduces volume 
Improves handling and 
transport 

Reduces landfill needs 
Step toward resource 

recovery 

Reduces volume of 
waste 

Reduces landfi II needs 
Potential for energy 

recovery 

Reduces volume of 
waste 

Reduces landfil I needs 
Potential for energy 

recovery 

- - -' -

Table 31 (continued) 

Disadvantages 
to App I i ca t i on 

in Milwaukee County 

Traffic prob lems 
Not applicable in 

urban areas 
Individual vehicle 
fuel usage 

Requires additional 
equipment and trans
fer station invest
ment and maintenance 

Added materials 
hand ling 

Increased capital and 
operational cost 

Mechanical equipment 
maintenance require
ments 

Increased capital and 
ope rat ion cost 

Mechanical eqUipment 
maintenance require
ments 

High capital costs 
lack of establ ished 

ma rket for product 

High capital and 
operation cost 

Requ i res air qua I i ty 
cons iderat ion 

High technology 

General Cost Data 

$0.18-$0.24 per ton per mi Ie 

$0.10-$0.15 per ton per mile 

$9-$14 per ton 

$10-$17 per ton 

$15-$25 per ton if adequate 
ma rkets for the product 
are available 

$25-$50 per ton depending 
upon energy customers and 
type Of facil ity 

Capital cost $50,000 to 
$150,000 per ton of capacity 

- - -- -

Conclusions Regarding 
Incorporation into 
Alternative Systems 

Not included in county plan 
alternative development 

Included in county plan 
alternative development 
for selected areas 

Included in county plan 
alternative development 
for selected areas 

Not included in county 
p Ian a I ternat ive 
development 

InCluded in county plan 
alternative development 
only in conjunction With 
refuse-derived fuel 
resou rce recove ry 
a I ternat ives 

Not included in county plan 
alternative development 

InCluded in county plan 
alternative development 

Comments 

Most applicable in areas 
which generate adequate 
quantities but have 
limited landfi I I capacity 
or long transport distances 



Table 31 (continued) 

Solid Waste Management Advantages Disadvantages Conclusions Regarding 
Function and to Appl ication to Appl ication I ncorpo rat ion into 

Assoc i a ted Techniques in Milwaukee County in Milwaukee County Genera I Cost Data Alternative Systems Comments 

Treatment 
pyro Iys i s Reduces volume of High capital and -- Not included in county plan --

waste ope ra t j on cost a I ternat ive development 
Potential energy Feasibi lity not proven 

recovery 
Reduces landri" needs 

Composting Proven techno logy little historical suc- $10-$15 pe r ton I nc I uded in county plan --
Reduces landfi II needs cess in U. S. alternative development 

Lack of viable markets 

Bioconversion Potent i a I energy Sti II in development -- Considered in county plan --
recovery stages alternative development as 

Reduces landfi II needs Residue disposal a special recyc ling item 
problem 

Resource Recover;r 
Landfill Methane Energy recovery Requ ires I a rge exi st ing -- Included in county plan --
Recovery landri II aiternative development 

Irregular gas production 
Process is in early 
development stages 

Steam or Electricity Technology is High capital cost and $15-$50 per ton Included in county plan --
Product ion with improving opera tiona I requ i rements alternative development 
Inc inerat ion High level of energy Need market for product 

recovery High technology 
Reduces landfi II needs 

Refuse-De rived Fuel High level of energy High capital cost and $15-$25 per ton including Included in county plan --
recovery operationa I requ i rements meta I and glass alternative development 

Reduces landfi II needs lim i ted rna rkets 

Post Collection Material High level of resource High cost and operational $15-$25 per ton including Included in county plan --
Recovery and Recycle recovery requ i rements meta I and glass alternative development 

Developing process only in conjunction with 
Market variability refuse-derived fuel 

a I te rna t i ve 
Disposal 

Landfi II Proven low level Land requ ired $10-$25 per ton InCluded in county plan --SanItary 
technology Limited resource recovery alternative development 

Genera Ily low cost 

Source: SEWRPC. 

- - - - - - - - -, -, - - - - -
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provide information on the potential for reducing wastes through individual 
actions, and on the potential for state legislation to promote the use of 
reusable containers. Accordingly, it was determined that this function would 
not be addressed further as a component of alternative solid waste management 
plans for Milwaukee County. 

Sou rce Separation 

Source separation can be defined as the division of solid wastes into recover
able and nonrecoverable fractions by segregating one or more materials--such 
as paper, glass, or cans--from the refuse prior to collection. For the pur
poses of this study, the term source separation was defined to include the 
subsequent steps needed to collect, store, and market the separated recyclable 
materials. The two main purposes of source separation are: 1) the recovery and 
reuse of recyclable materials, and 2) a reduction in the amount of solid waste 
which must otherwise be disposed of. 

Source separation programs for residential wastes involve either providing 
centers to which the segregated materials can be brought, or collecting the 
segregated materials at the point of generation. As already noted, an amend
ment to Chapter NR 144 of the Wisconsin Statutes requires that, based on 
population criteria, 23 recycling centers be established in Milwaukee County 
by July 1, 1986. The segregated materials that are collected are transported 
to a site for processing and subsequent delivery to a manufacturer for use as 
raw materials. Industrial and commercial wastes are recycled through internal 
manufacturing processes, by transport of the wastes to private recycling 
operations, or by collection and transport to processing facilities by pri
vate contractors. 

Newspaper and mixed wastepaper are the materials most often collected in 
source separation programs. These are normally the most abundant recyclable 
materials in the total solid waste stream, and are readily separated from 
other refuse. In Milwaukee County, paper is estimated to make up approximately 
75 percent by weight of the recyclable materials in the solid waste stream, 
and 40 percent by weight of the total solid waste stream. Cans and glass are 
also often separated and collected. For these materials to have a market 
value, ferrous and aluminum cans must be separated from each other as well as 
from the rest of the solid wastes, and glass must usually be separated by 
color. The volume of the separated material is normally decreased by flat
tening, shredding, or crushing. Waste oil is another material which can be 
effectively recycled after collection at central locations. The materials most 
readily recycled--paper, glass, metals, and oil--constitute by weight about 
50 percent of the total solid waste stream generated in Milwaukee County. 

As discussed in Chapter II, source separation and recycling are significant 
elements of the solid waste management function in Milwaukee County. Indus
tries and commercial establishments in the County perform a major role :j..n 
the recycling effort. About 70 percent of the industries that responded to 
the industrial survey conducted as part of the study practiced some type of 
recycling. The major industrial and commercial wastes recycled by industries 
in the County include paper and cardboard, scrap aluminum, scrap steel, oil 
and grease, chemicals, plastics, and food processing wastes. As previously 
mentioned, these wastes are recycled by internal manufacturing processes, by 
transport to private recycling operations, or through collection and transport 
by private contractors. 
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Another important contribution to the recycling effort is made by citizens and 
local community groups. Most of these recycling efforts are carried out by 
nonprofit community organizations such as the Boy and Girl Scouts, churches, 
and high school classes. Progra~s to collect paper, aluminium, and glass are 
being carried out by nonprofit groups organized specifically to promote recyc
ling in the Villages of Brown Deer and Hales Corners. Additional limited 
recycling programs are being conducted by local units of government in the 
Cities of Cudahy, Glendale, Greenfield, Milwaukee, Oak Creek, South Milwaukee, 
Wauwatosa, and West Allis, and the Villages of Bayside, Fox Point, Greendale, 
Shorewood, West Milwaukee, and Whitefish Bay. 

Further consideration herein of recycling relates primarily to residential 
solid wastes. For the purpose of this planning effort, it was assumed that 
industrial and commercial wastes would continue to be recycled through pri
marily private efforts. Consequently, further evaluations will not be con
cerned with the recycling of industrial and commercial wastes. 

There are several steps involved in initiating a source separation program for 
residential wastes. These steps include a survey of citizen support, a survey 
of markets for recoverable products, a public information program on the bene
fits of recycling and on the actions required, an assessment of equipment 
and labor needs and of cost-feasibility, consideration of source separation 
ordinances, selection of operating procedures and hours, and implementation 
and monitoring. 

Figure 7 shows the volume of materials that would be collected in a source 
separation program in Milwaukee County under varying levels of participation. 
Based on national studies, 2 the most successful source separation programs 
have recovered from 50 to 65 percent of the newspaper, 40 to 50 percent of the 
glass, and 20 to 30 percent of the metal cans in the total solid waste stream. 
Even voluntary programs that are well publicized and have some recycling 
experience, such as waste paper drives by community organizations, may expect 
to achieve only moderate participation at best. Mandatory programs may 
approach the maximum participation level, while programs with little publicity 
and minimum citizen interest may be expected to achieve only a minimum partici
pation level. In Milwaukee County it is estimated that an average of 80,000 
tons per year over the plan period, or about 16 percent of the residential 
solid wastes generated, could be recycled through highly successful, maximum 
participation, source separation programs; while an average of 25,000 tons per 
year, or about 5 percent of the residential solid wastes generated, could be 
recycled through moderately successful programs. 

The value of recycled materials varies considerably, as shown in Table 32. It 
is possible to increase the market value of the source-separated materials 
by processing to improve uniformity and size. By processing the materials, 
however, the programs may incur additional capital and labor costs. Thus, 
the decision to process should be preceded by careful analyses of the poten
tial increase in revenues which may be expected to offset the additional 
costs incurred. 

2U. S. Environmental Protection Agency, Source Separation Collection and 
Processing Equipment, A User's Guide, 1980. 
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Figure 7 

ESTIMATED AVERAGE ANNUAL RECOVERY OF SOURCE-SEPARATED 
MATERIALS FROM RESIDENTIAL WASTES UNDER DIFFERING 
LEVELS OF PARTICIPATION IN MILWAUKEE COUNTY: 2010 
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Source: SEWRPC. 

Paper can be upgraded at a lower cost than can glass or metals because paper 
is readily shredded and baled, and because markets do not require that paper 
be as pure as other recyclable materials. Paper can also be recovered in rela
tively greater volumes in comparison to cans or glass, and, therefore, its 
recycling is potentially more effective in reducing the demand for landfill 
space. The market price of paper varies, but baled paper is usually worth 
more than unbaled paper. Systems to separate ferrous from nonferrous cans are 
slightly more complex than systems to process paper. The cans are separated 
magnetically and then flattened or shredded for shipment. Metal cans make up a 
smaller portion of the total recyclable material in the waste stream than do 
paper or glass, and the market price is generally lower than that of glass 
(see Table 32) . Processing, however, can significantly improve the value of 
metal cans. Mixed cans have no industrial market, but separated steel cans 
were worth from $6.00 to $45 per ton in 1984. Aluminum cans bring the highest 
market price of any recyclable, $500 to $700 per ton in 1984, and, while occur 
ring in lower quantities than other recyc1ab1es in the total waste stream, 
provide the highest profit margin per ton. 
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Table 32 

RANGE IN MARKET PRICE OF UNPROCESSED 
RECYCLABLE MATERIALS: 1984 

Industrial Industrial 
Ma rket Price Ma rket Price Local Prices 

( FOB) of ( FOB) of for Unprocessed 
Unprocessed Processed Recyc I a b I e s : 
Recyc I ab I es. Recyclables 1984 Range 

Product ( do I I a rs pe r ton) ( do I I a rs pe r ton) ( do I I a rs pe r ton) 

Baled Newspaper .... 0-25 20-60 20-40 a 
Glass Cui let ....... 0-25 35-60 45 b 
Ferrous Metal •..... 0-45 10-80 6-45 c 
Aluminum Metal .•••• 450 500-700 500-700d 

aBetween 1980 and 1984, the maximum price paid for baled newspaper increased by 
as much as $25 per ton for I imited time periods. However, the average annual maxi
mum price remained relatively constant over that time period. 

bBetween 1980 and 1984, the maximum price paid for glass cui let increased by as 
much as $15 per ton for I imited time periods, and the average annual maximum price 
increased by about $10 per ton over that time period. 

CBetween 1980 and 1984, the maximum price paid for ferrous metal increased by as 
much as $30 per ton for I imited time periods. However, the average annual maximum 
price increased by about $5 per ton over that time period. 

dBetween 1980 and 1984, the maximum price paid for aluminum increased by as much 
as $100 per ton for I imited time periods. However, the average annual maximum 
price increased by about $20 per ton over that time period. 

Source: Wisconsin Department of Natural Resources and SEWRPC. 

Glass recycling systems are considerably more complex than recycling systems 
for paper or cans. The glass not only must be separated by color, but also 
from ceramic contaminants. Glass can be separated prior to collection or at 
the recycling center. After the glass has been cleaned, it is crushed and 
screened to remove metal caps, rings, and labels. Labor and equipment needed 
to process glass are more costly than needed to process paper or cans; how
ever, glass recycling often generates greater revenues. Glass can be recovered 
in large quantities and in 1984 had a market price of $45 per ton. In general, 
process ing beyond that which can be done readily by unskilled hand labor 
is difficult to implement at the local level. However, certain commercial 
recyclers do have mechanized equipment to process the glass prior to sale 
for reuse. 

The principal advantage of a source separation program is its potential 
to reduce the costs of subsequent solid waste management functions. Also, 
this option involves low technology which has been proven to be workable. 
Another advantage is that revenue can be obtained from the sale of the recy
clable material. 

One of the disadvantages of source separation is a potential reduction in the 
heat content of the total solid waste stream, along with a reduced potential 
for heat recovery. Also, any successful source separation and recycling pro
gram may be expected to entail significant operation and administrative costs. 
Volunteer labor may not be consistent or reliable. Finally, the sale of 
recyclable materials, as well as the net cost of the program, may be affected 
by fluctuating market prices .. 
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Figure 8 

RECYCLING CENTER SCHEMATIC 
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It is concluded that source separation is a viable component of an overall 
solid waste management program in Milwaukee County. As discussed in Chapter II, 
new state regulations will require that 23 recycling centers be operated in 
Milwaukee County by July 1, 1986. A recycling center is a site for temporary 
storage of materials before transport, processing, and reuse. The centers 
are to be operated by the local municipalities. Figure 8 illustrates the usual 
components of a recycling center. 

Recycling Centers: The initial cost of establishing a recycling center varies 
with the size of the area required, the size and number of storage facilities 
needed, and the equipment required. The cost of a center designed to collect 
and store paper, glass, plastic, aluminum, metal, and waste oils may be 
expected to range from $10,000 to $30,000, excluding land costs, for a com
munity or a portion of a community with between 10,000 and 25,000 households, 
which is the size range expected to be served by a typical recycling center. 
Costs can often be reduced substantially by making use of existing facilities 
and equipment which are not fully used for other purposes. There are private 
recycling firms which will assist in the establishment of a recycling center 
by providing storage containers as part of an agreement for the purchase of 
the recyclable materials. . 

The principal advantage of the use of recycling centers is that less labor and 
equipment are needed than for point-of-generation separate collection systems. 
As a result, lower costs are entailed. Because they can provide many different 
kinds of storage containers, recycling centers also can collect a greater var
iety of recyclable materials than can separate collection systems. The recyc-
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ling center needs a staff to oversee operations and to transport the materials 
to a market or processor. Since recycling centers can operate independently of 
refuse collection programs, they can be staffed by volunteer labor provided by 
civic groups, which would be compensated from the revenue resulting from the 
sale of the materials. 

The disadvantage of a recycling center program is that the volume of materials 
brought to such centers is generally significantly less than that collected 
under separate collection programs. 

Because of the DNR requirements regarding recycling centers, and the rela
tively low cost of equipment and operation, the recycling center system was 
considered a viable option for Milwaukee County, and was utilized as a compo
nent in the development of alternative solid waste management plans. 

Separate Collection System: If the source separation program is to be imple
mented through a separate collection system, the recyclable materials are 
normally collected by public works vehicles, such as pickup or stake body 
trucks. Use of these "adapted" vehicles, which can be used for a variety of 
other municipal operations, minimizes capital costs. Moreover, the vehicles 
are generally reliable and easily maintained. A growing number of munici
palities, however, are using "special" collection equipment such as racks, 
trailers, and compartmentalized vehicles. Some collect two or more recyclable 
materials simultaneously, while others combine their recycling and refuse 
collection programs. 

The purpose of a separate collection system is to provide a more convenient 
outlet for recyclable materials than a recycling center, and thereby encourage 
separation and recycling of materials. This type of collection can be more 
costly than recycling centers, particularly if provided on a regular basis, 
but two such operations currently being carried out in the Cities of Madison 
and Racine have proven that the revenues from the sale of recyclable newspaper 
and the cost savings at the landfill exceed the cost of operating such a col
lection system. 

The City of Racine has been involved in newspaper recycling since 1974. Bun
dled newspapers are collected during the regular collection period and placed 
in racks on the collection vehicles. When these racks are filled, the news
papers are deposited at drop-off points along the refuse collection route. A 
separate vehicle then gathers them and transports them to the processing 
station where they are loaded on a semi-trailer, and then sold to a private 
contractor. The cost of this operation in 1984 was about $16,700. The revenue 
from the sale of the newspaper and the savings in landfill costs together 
approximated $42,550 per year in 1984. This program has demonstrated that 
revenues from such operations can exceed costs, and this margin may be 
expected to improve in the futUre as disposal costs at landfills increase. 

In the City of Madison, a citywide program to collect bundled newspaper was 
initiated in 1971. The newspapers are collected during the regular collection 
period and transported to the processing station by the collection vehicles, 
which are equipped with racks. The newspapers are then loaded onto semi
trailers for delivery to a private contractor in Chicago, Illinois. The cost 
of this operation in 1984 was about $34,400. The revenue from the sale of 
the newspaper and the savings in landfill costs together apprOXimated $42,500 
in 1984. 
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The principal advantages of a separate collection system for recyclable 
materials are the increased level of participation in the program, smaller 
landfill costs, and the potential for higher revenues from the sale of the 
materials. The chief disadvantages are the initial equipment cost and the 
increased operation costs. 

In Milwaukee County, the collection of residential solid waste is carried out 
predominantly by municipal collection systems, adding to the feasibility of a 
separate collection system. 

Because of the potential profitability, the demonstrated feasibility, and the 
ease of implementation, a separate collection system was considered as a 
viable component in the development of alternative solid waste management 
plans for Milwaukee County. 

Storage 

Storage of solid waste can be defined as the temporary holding of the material 
in containers either prior to collection or following collection at a transfer 
or processing station. The primary purpose of the storage function is to 
accumulate a sufficient quantity of solid waste for economical collection and 
transport. 

To choose the best storage containers for a collection system, the effects on 
the users, public health, and collection efficiency must be considered. Proper 
containers can save collection costs and energy use, increase the speed of 
collection, . and potentially. reduce a labor requirement. There are several 
types of storage methods. The most common type of storage container for resi
dential waste is the 20- to 32-gallon, metal or plastic garbage can. These 
containers in 1984 cost from $13 to $25, are light weight, are not readily 
cracked or rusted through, and have tight-fitting lids. Containers larger 
than 32-gallons are usually not acceptable. The advantage of cans over bags 
is that they are animal-proof if kept in good condition. Compared to bulk con
tainers, the cans have the advantage of not needing special mechanized equip
ment for collection. The use of many smaller cans at each stop increases the 
handling time required to load the refuse into the truck, while the use of 
larger or heavier cans increases the weight the residents and the collection 
crew must lift. 

Plastic and paper bags are used both as can liners and as substitutes for 
rigid containers. Bag systems provide ease of collection through easier hand
ling and do not require lid removal or set-back motion. Studies show that up 
to 35 percent of the collection cost can be saved through the use of bags. 
This savings is partially offset by the cost of the bags--in 1984, about $0.10 
each. Bags, if properly used, also provide aesthetic benefits and are gener
ally more convenient to the generator. The use of plastic or paper bags will 
slightly increase the amounts of those materials in the solid waste stream; 
however, the bags also increase the heat content of the solid waste. The dis
advantages of bags include susceptibility to animal-caused damage, and the 
potential for breakage when used for certain heavy and sharp objects. 

A third type of storage container used for residential solid wastes is the 
mobile cart, which is becoming more popular in many urban areas because of the 
potential efficiency and cost savings. In Milwaukee County, these carts are 
used in the Villages of Brown Deer and Shorewood, and in a portion of the City 
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of Milwaukee. The carts, which have a capacity of about 10 cubic feet, have 
the advantage of being a larger capacity, uniform storage container which can 
result in more efficient collection. In addition, the cart system reduces the 
heavy physical labor involved in lifting containers under a manual system. 
These carts are generally wheeled to the curb by residents and picked up 
mechanically by specially equipped trucks. The disadvantage of these con
tainers is that special equipment is required to lift them. Also, start-up 
costs are high. The carts cost about $55 per unit in 1984. However, communi
ties that have implemented the system report substantial cost savings after 
the start-up costs are recovered. Consideration must be given to the width of 
alleys if a mobile system is to be considered. 

In areas of concentrated multifamily residences and for certain commercial and 
industrial establishments, two- to four-cubic-yard metal containers--often 
called "green boxes"--may be used for storage of solid wastes. Larger units of 
up to 40 cubic yards in size can be used at larger commercial or industrial 
establishments and at construction or demolition sites. These containers also 
can be used in low-density residential areas as an intermediate or transfer 
station in the collection system, and, if placed at key locations, as drop-off 
centers for segregated or combined household wastes. A typical two-cubic-yard 
container cost about $300 in 1984. A 20-cubic-yard container costs about 
$3,000. These containers can be loaded and unloaded mechanically with special 
trucks equipped with a hoisting mechanism. In multifamily areas, several 
apartment buildings may use the same container. In some cases, these con
tainers are unloaded onsite into a packer truck. In other cases, where the 
containers are larger, they are hoisted or pulled onto special trucks and 
hauled to the disposal or processing site for unloading. This type of con
tainer is also used at transfer stations. 

Bulk containers and mechanized collection have long been regarded as an 
efficient and acceptable way of servicing apartment buildings and commercial 
establishments. Several of the more efficient residential solid waste systems 
in the United States use clustered storage and mechanized pickup, whereby 
more than one residence can be serviced per stop. Where there are proper 
storage areas and sufficient access space, and where economic analysis shows 
a potential cost savings, mechanized collection should be considered as a 
viable option. 

In multifamily building areas, it is generally the most practical to use bulk 
containers designed for mechanized collection. Individual housing units should 
use properly maintained, lightweight metal or plastic cans of no more than 
32 gallons in volume, weighing no more than 80 pounds when filled; plastic 
bags; or mobile carts when mechanized collection systems are determined prac
tical on a local community basis. 

Pre-collection storage primarily affects the design and operation of the local 
collection system and attendant costs. Decisions on the type of pre-collection 
storage can best be made at the local level. Thus, specific pre-collection 
storage techniques were not further considered in this study. Rather, the 
alternatives considered were all assumed to incorporate existing types of 
pre-collection storage. 

Post-collection storage options at transfer stations or at processing facili
ties will be considered in the development of alternative solid waste manage
ment plans as part of the transfer and processing syste~s. 
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l Collection 

The collection operation can be defined to consist of the removal of solid 
wastes from the storage point at the place of generation. This operation 
begins when the collection vehicle leaves the garage, and includes all time 
spent on the route. The transport operation begins when the collection vehicle 
departs for the disposal or processing site from the last loading point. This 
operation includes the time spent at the disposal site and the time spent 
after leaving the disposal or processing site to return to the first container 
on the next collection route. The purpose of the collection function is to 
gather solid waste from the individual generators prior to transport to trans
fer, processing, or disposal sites. 

Two types of solid waste collection and transport services are provided in 
Milwaukee County: municipally operated collection and transportation services, 
which provide the majority of the residential waste collection service, and 
private collection services, which provide the majority of the commercial and 
industrial solid waste collection services. The municipalities themselves pro
vide the majority of the residential solid waste collection and transportation 
services in Milwaukee County in the Cities of Cudahy, Glendale, Milwaukee, Oak 
Creek, South Milwaukee, Wauwatosa, and West Allis, and the Villages of Bay
side, Fox Point, Glendale, River Hills, Shorewood, West Milwaukee, and White
fish Bay. Private contractors are used for the collection and transportation 
of residential wastes in the Cities of Franklin, Greenfield, and St. Francis, 
and the Villages of Brown Deer and St. Francis. 

In Milwaukee County it is estimated that 60 to 75 percent of the total cost 
of solid waste management is incurred in the collection and transportation 
phase. Based upon existing trends, this percentage may be expected to decrease 
because of the improved efficiency in collection systems and expected 
increases in landfill disposal costs. The existing solid waste disposal facili
ties and transportation patterns for the residential and commercial solid 
wastes generated in and around the County are shown on Map 22 in Chapter II. 

Private industry provides the vast majority of the collection and transporta
tion services for commercial and industrial wastes in Milwauke~ County. As 
shown in Table 20 in Chapter II, there are 115 licensed private collection 
services operating in the County. Private collection services can be arranged 
either on an individual contract basis with each commercial establishment or 
industry, or through contracts with an entire municipality. 

There are four aspects of the collection function which warrant careful con
sideration in the design of a collection system: the point of collection, the 
frequency of collection, crew size, and the type of collection equipment. 
Decisions concerning the collection system for residential areas are best made 
locally, based on a community-by-community analysis, and individually in the 
case of commercial and industrial establishments. The following discussion 
on collection systems is provided to facilitate an understanding of the 
relationship between the collection function and other solid waste manage
ment functions. 

Point of Collection: The solid waste collection point is generally either 
curbside/alley or backyard. Curbside/alley collection requires the resident to 
place the solid waste at the curb or alley for collection and to retrieve the 
empty storage containers. Backyard collection does not require special place
ment of residential storage containers by individual occupants. 
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Curbside/ alley has the advantage of being the most productive and efficient 
type of service. The collection crews are not required to carry waste con
tainers any significant distances, and fuel usage by collection vehicles 
is reduced. The disadvantages of this type of service are the need for spe
cial considerations in the case of the elderly and handicapped, and the fact 
that full containers must remain at the curb until pickup, thus limiting rout
ing flexibility. 

Backyard collection can take several forms. Collectors may remove refuse from 
the backyards of premises and return any reusable containers; or collectors 
may trans fer the contents of a household container, in the backyard, to a 
larger receptacle which is carried out and emptied into the vehicle. The lat
ter eliminates the need to return the resident's container after emptying it. 
The chief advantage of the backyard collection system is that it is the most 
complete service from the resident's viewpoint. In addition, the cluttering of 
curbs with containers and attendant litter is eliminated. The disadvantages of 
this service are significantly higher costs and the need for collectors to 
enter private property. Backyard pickup service offers a maximum degree of 
routing flexibility, but the low productivity and high costs of such pickup 
service frequently result in a decision to employ a more efficient collec
tion system. 

Modified versions of the backyard collec~ion system include a set-out service 
and a set-back service. In set-out service, containers are carried out to the 
curb by collectors. Residents are responsible for returning their own empty 
containers. Full cans are therefore on the street only a short time, thus 
reducing litter. Because the containers may, for various reasons, remain at 
the curb for considerable periods, they should be set out with lids in place, 
and the lids should be replaced on the empty containers by the crew. In set
back service, customers bring their containers to the curb, and the collec
tion crews return the empty containers to the yard. This method has less 
routing flexibility than the other two methods of backyard service and is not 
often used. 

In all container pickup methods, it is desirable that only one round trip 
between household backyard and vehicle be required. The use of bags can help 
achieve this objective, since bags eliminate the need for a return trip to 
the backyard. 

In Milwaukee County, curbside/alley pickup is the most prevalent collection 
method. The Cities of Cudahy, Franklin, Glendale, Greenfield, Oak Creek, and 
St. Francis, and the Villages of Brown Deer, Greendale, Hales Corners, and 
Shorewood, have curbside/alley pickup. Due chiefly to efficiency and associ
ated costs, recent trends are away from backyard and toward curbside pick-up. 
One option is for municipal collection services or private collection services 
to offer a choice of curbside or backyard service, but charge a different rate 
for each. The Villages of Bayside, Fox Point, River Hills, and Whitefish Bay 
provide backyard pickup. The City of Milwaukee has both types of collection, 
and the Cities of Wauwatosa and West Allis have an option for either method, 
with different rates charged for each. 

Frequency of Collection: For health and 
acceptable time period between collections 
food wastes and other putrescible material 
week. Such collection is generally required 
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with large storage capacity or the use of individual compactors. In certain 
situations--such as during peak seasonal load periods--even more frequent 
collection may be required because of increased population and limited storage 
space. In other situations, where residents are amenable, less frequent col
lection may be possible if storage space and containers are available or 
compactors are used, and special care is taken to store the solid waste prop
erly. For large bulky materials, collection can be much less frequent--up to 
once every six months. 

In Milwaukee County, all communities have weekly collection of residential 
solid waste except the Villages of Bayside, Fox Point, and River Hills, which 
have collection at two-week intervals. An increase in frequency of collection 
will increase the costs of solid waste collection because of the more inten
sive use of labor and equipment. 

Crew Size: The number of persons in a collection crew depends on the system, 
equipment, and type of service offered. In general, significant cost savings 
can be realized by using a minimum-size crew; there seldom is justification 
for using more than a two-man crew for curb/alley collection--and a one-man 
crew may suffice--or a three-man crew for backyard collection. Except for the 
driver, the crew-member time is nonproductive during disposal trips. Some com
munities in Milwaukee County use a shuttle system for disposal, whereby an 
empty collection vehicle is .driven to the collection route so that collection 
can continue, while a driver transports the full truck to the disposal site. 
Systems utilizing a single crew member as a driver/loader with a side-loading 
or front-loading vehicle have been shown to be particularly efficient for curb 
and alley collection routes. 

Collection Equipment: Although some noncompaction closed body trucks are 
still used for solid waste collection, the vast majority of collection trucks 
are front-, side-, or rear-loading compactors. Each design has its advantages 
and disadvantages. Side loaders are universally used in one-man manual collec
tion systems because the driver-collector must be able to reach the storage 
container conveniently from his cab and must be able to load the truck at a 
point as close to the cab as possible to reduce walking:time. 

In Milwaukee County the most commonly used collection vehicles are 15- to 
25-cubic-yard rear-loading compactors and 12- to 25-cubic-yard side-loading 
compactors. Small satellite vehicles are also used in some areas, with loads 
then being transferred to a larger collection vehicle. These satellite vehi
cles are often towed with the larger vehicle and used to do the majority of 
the collection, with periodic trips made to deposit the loads from the small 
vehicle to the larger vehicle. This requires the use of bags for the solid 
waste in order to make handling easier, since there is a duplication in hand
ling the material. 

When designing or modifying a collection system, decisions should not be made 
on the type of equipment and size of the crews until the policies regarding 
the level of service to be provided have been established. Only on the basis 
of these policies can the equipment and size of crews be selected. Other 
factors, such as round-trip time to the disposal site, street widths, local 
weight and height limits on vehicles, housing denSity, labor wage rates, and 
the amount of waste at each stop, will also have an impact on such decisions. 
Table 33 shows the productivity performance of 11 solid waste collection 
systems, and illustrates the productivity relationships between the various 
types of collection systems. Similar information for Milwaukee County is pro
vided in Table 34. 
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Level of Service 
by Point and 
Frequency of 
Collection 

Curb or Alley 
Once-a-Week 

Curb or Alley 
T .... ice-a-Week 

Backya rd 
Once-a-Week 

Table 33 

PRODUCTIVITY PERFORMANCE IN 11 RESIDENTIAL 
SOLID WASTE COLLECTION SYSTEMS 

Type of Operation 
Tons Collected Households Served Peop leSe rved 

Cre .... per Cre .... per Cre .... per Truck 
Size Method I ncent ive Collection Hour Collection Hour per Week 

1 1 side Task 2.2 100.9 7,763 
1 1 side 8 hour 1.9 54.7 4,344 
2 1 side Task 2.1 109.6 7,517 
2 1 side 8 hour 3.0 118.2 9,615 
3 2 sides Task 3.8 99.2 7,060 
3 2 sides 8 hour 1.7 63.7 4,150 

2 1 side Task 1.3 88.5 3,636 
2 1 side To sk -- -- 4,607 
3 2 sides Task 3.0 199.5 6,316 

2 Tote Task 1.2 71.7 5,130 
ba rre I 

2 Tote 8 hour 1.1 43.8 3,690 
ba rre I 

aCosts updated to 1984 dollars by SEWRPC. 

Source: David G. Wilson, Handbook Of Solid Waste Management, 1976. 

Transfer 

Costs a 

Do I la rs Do I 10 rs 
pe r Ton per 

Co Ilected Stop 

19.87 0.',·, 
20.52 0.6R 
27.36 0.51 
19.49 0.·,9 
24.28 0.89 
44.45 1.20 

29.87 0.89 
43.43 0.68 
32.03 1.06 

42.29 0.73 

46.40 1. 11 

Transfer of solid waste refers to the transfer of wastes from small collection 
vehicles to larger vehicles prior to transport over extended distances to 
either processing centers or disposal sites. A transfer station is the loca
tion at which wastes are temporarily stored and then transferred. The purpose 
of transferring wastes from smaller to larger vehicles is to reduce the cost 
of the transportation function; this is generally done by not utilizing the 
collection crew and equipment for transport. 

In the transfer operation, the small vehicles can be private automobiles, 
pickup trucks, or, more commonly, collection and packer trucks. The larger 
vehicles normally are large capacity trucks, although barges and railroad cars 
are sometimes used in special situations. The popularity of truck transfer 
systems has led to the development of equipment specifically suited to this 
purpose. Two basic types of transfer systems have developed. The first is the 
direct-dump system whereby a collection truck or individuals dump by gravity 
into a large open-top trailer or container. In the second basic transfer sys
tem, wastes are transferred to a container equipped to provide pressurized 
horizontal compaction. 

Although a transfer operation offers potential savings, the operation requires 
an extra materials-handling step and the construction of a transfer facility. 
The costs that are incurred include capital costs for land and facility con
struction, operation and maintenance costs for the transfer facility, and the 
costs for transport of the waste from the transfer station to the disposal 
site. Some years ago, before the development of improved equipment such as 
large one-man compactor trucks, it was possible to generalize on the haul 
distance for which the use of a transfer station would be cost-effective. 

However, this is no longer possible, and each system must be analyzed for 
each major waste generation center to determine the point at which a transfer 
station is more economical than direct haul. Normally, a one-way distance 
of between 10 and 25 miles is the break-even point. To determine the feasi-
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Table 34 

PRODUCTIVITY PERFORMANCE OF SELECTED 
RESIDENTIAL SOLID WASTE COLLECTION 
SYSTEMS IN MILWAUKEE COUNTY: 1984 

Type of Operation 
Level of Service by Tons Co I I ected Households Served 
Point and Frequency Crew pe r Crew per Crew 

of Collection Size Incentive Collection Hour Co I I ect ion Hou r 

Curbside or AI ley 
Once-a-Week 3 8.5 hours 1.7 29 

2 8 hours 2.0 54 
3 8 hours 2.5 84 
3 8 hours 1.0 34 

Backya rd and 
Curbs i de and Alley 3 8 hours a 1.2 37 
Once-a-Week 2 8 hours 0.9 20 

Backyard 
Once-a-Week 3 8 hours 1.0 34 

Backya rd 
Tw i ce-pe r-Month 3 8 hours 1.3 19 

aEmployees are required to finish an assigned route. Actual time required is 
generally less than 8 hours. 

Source: SEWRPC. 

bility of using a transfer station, cost-effectiveness studies of alternative 
coilection/transport systems must be made and trade-offs determined. A 
generalized approach to determining the feasibility of a transfer station 
is shown in Figure. 9. Detailed costs for specific situations are provided 
in Chapter VI. 

The principal advantage of transferring wastes is the potential reduction in 
cost and fuel which can be achieved by not utilizing the collection crew and 
equipment for transportation. Another advantage is that the transfer station 
can serve as a site for volume reduction processing. 

The principal disadvantages are the capital, operation, and maintenance costs 
associated with the transfer station, although these costs should presumably 
be offset by the savings in collection and transport costs. 

As previously noted, transfer stations are currently an important feature of 
solid waste management operations in Milwaukee County. It is estimated that 
390, 000 tons, or 87 percent, of the residential solid wastes generated in 
the County are transported to one of the eight transfer stations listed in 
Table 21 in Chapter II. These eight stations serve as temporary disposal and 
consolidation points for all or most of the residential, and some commercial, 
refuse collected in the Cities of Cudahy, Glendale, Milwaukee, Wauwatosa, and 
West Allis, and the Villages of Shorewood, West Milwaukee, and Whitefish Bay. 
Additional solid wastes generated within Milwaukee County are consolidated at 
transfer stations operated outside the County by private contractors which 
operate in the County. 

Because of the potential cost savings and the current widespread use of trans
fer stations, this technique was considered to be a viable option as a con-
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Figure 9 

GENERALIZED TRANSFER STATION 
COST ANALYSIS SCHEMATIC 

DIRECT HAUL 
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Source: David G. Wilson, Handbook of Sol id Waste Management, 
1976; and SEWRPC. 

tinuing component in the development of alternative solid waste management 
plans for Milwaukee County. 

Transportation 

Although transportation of solid waste occurs, in fact, during collection, the 
term is herein defined as the relatively long-distance transport of solid 
waste following the time the collection vehicle leaves for the processing or 
disposal site from the last point of loading. The transport operation also 
includes the transport time after leaving the disposal or processing site to 
return to the collection route. The purpose of the transportation step is to 
deliver the solid waste to the processing or disposal site. 

Transportation can be accomplished by rail, barge, or truck. Generally, rail 
haul is not competitive unless large volumes of processed waste are to be 
transported distances of greater than 100 miles. Barging is a special case 
limited to a few suitable geographic locations. 

The type of transport vehicle used is dependent upon the amount and type of 
waste to be handled. Collection vehicles can be used for transportation. The 
two basic types of trucks that may be used following transfer are the open top 
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trailer and' the compacted load trailer. Other options include transport of 
open or enclosed containers with compactors used to receive wastes at the 
transfer stations. Trucks designed with hoisting or pulling mechanisms are 
used to transport these containers. 

As discussed in Chapter II, in Milwaukee County solid wastes are transported 
to the transfer stations mainly by municipal vehicles. These vehicles range 
from 12- to 25-cubic-yard, or from about five- to 12-ton, packer trucks, 
and are either rear or side loading. Solid wastes are transported from the 
transfer stations to the landfill mainly by private collection services, which 
~ost commonly use tractor trailers with a capacity of up to 40 tons--or about 
100 cubic yards. 

The economic and other considerations of the transportation system are closely 
related to the type of transfer and processing operation to be used. Accord
ingly, this study included a detailed analysis of the transportation function. 
The results of this analysis are considered to be an integral component of any 
transfer and processing functions which are found viable in the development of 
alternative plans. 

Processing 

Processing can be defined as a physical or chemical process used to change the 
characteristics of solid waste to facilitate reuse or disposal. The purposes 
of processing are to reduce the amount of material, to improve its handling 
characteristics, or to improve its usefulness. The three processing techniques 
which are most commonly used are baling, shredding, and densifying. Incinera
tion is sometimes classified as a processing operation and will be discussed 
in this section. Processing can be conducted at the point of reuse, at the 
point of landfill, or at an intermediate transfer location. 

Baling: Baling is a mechanical method of reducing the volume of solid waste 
by high pressure compaction. Three basic types of solid waste balers are used. 
One type, developed on the principles used for baling scrap metal, achieves 
densities which are high enough to eliminate the need for baling wire. This 
type of baler requires preshredding. The second type, developed on the prin
ciples used in a "hay baler, II is a horizontal, continuous push -through type 
of solid waste baler. Use of this system also requires pre-shredding in order 
to obtain a homogeneous material for the continuous feed hopper, thereby 
minimizing bridging or blockage in the hopper. The bales are secured by tie 
wires to facilitate handling. A third type of solid waste baler is based 
on the principles used in balers employed to bundle corrugated cartons at 
supermarkets and other commercial establishments. This type of baler requires 
no pre-processing, though .tie wires are required because of the lower 
density obtained. 

Densities of baled wastes vary from 1,000 to 1,800 pounds per cubic yard, 
depending on the type of baler used. The cost of baling may be expected to 
range from $10 to $14 per ton. 

The principal advantages of baling are that the volume of the waste is reduced 
by up to 50 percent, and the waste is easier and less costly to handle and 
transport. Baling has recently become a more reliable process with the intro
duction of better equipment. The principal disadvantages are the initial 
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capital investment required and the operational costs of the baling facility. 
Baling of wastes is generally most applicable in situations where large vol
umes of waste are generated but where nearby disposal sites are unavailable. 

Since the emphasis of the alternatives developed for this plan will be on the 
reduction of the amount of waste to be landfi1led, rather than on a reduction 
in the gross volume of waste to be disposed of, baling is not considered a 
viable option in the Milwaukee County study area. Accordingly, it was not 
considered as a component in the development of alternative solid waste man
agement plans. 

Shredding: Shredding is a generic term used for several similar size-reduction 
processing operations, including pulverization, milling, hammermi1ling, grind
ing, and comminution. The purpose of shredding is to reduce the volume of 
solid waste and turn it into a relatively homogeneous material which can be 
more easily handled. The most attractive feature is the bulk reduction 
achieved. When compacted in a landfill, shredded waste has fewer voids than 
unprocessed waste and the density can be increased by 25 to 50 percent. Shred
ding can also facilitate incineration and may be a necessary part of many 
resource recovery systems. The cost of shredding may be expected to range 
between $12 and $17 per ton. 

The principal advantages of shredding are that the volume of waste when land
filled is reduced from 25 to 50 percent and the waste is easier to handle and 
transport. However, handling and transport is not improved to the same extent 
as with baled waste. Shredding also enhances the marketability of certain 
fractions of the solid waste stream. The principal disadvantage of shredding 
is the initial capital investment required for equipment and the operating 
costs of the shredding operation. Shredding of waste appears most applicable 
in areas where there may be a landfill capacity shortage and in situations 
where the solid waste could be recycled as a fuel. 

As discussed in Chapter I, shredding of solid waste was an integral part of 
the Americology system operated in the City of Milwaukee from 1978 to 1981. 
That system is not in operation owing principally to problems which were 
encountered in burning the refuse-derived fuel in the boilers at the Wisconsin 
Electric Power Company Oak Creek power plant. However, this facility could be 
considered for reactivation in some form--perhaps with modification--as part 
of an alternative plan requiring refuse-derived fuel. 

Shredding also appears to be a viable component for the automobile tire com
ponent of the waste stream. It was estimated that 830,000 tires are discarded 
each year in Milwaukee County. At the Owens Illinois Company in Tomahawk, Wis
consin, tires are burned as a fuel to produce process steam for use in indus
trial paper making. Shredded tires could be considered as a source of fuel for 
incineration systems, either using a dedicated incineration system for the 
tires, or using shredded tires as supplemental fuel for a general solid waste 
incinerator system during low loading periods. 

Shredding was considered as a step in the operation of a system producing 
refuse-derived fuel in the development of alternative solid waste management 
plans for Milwaukee County. In addition, shredding is considered a viable 
process for waste tires. 
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Densifying 

A process called densifying, which is similar to shredding, can be used on a 
relatively small scale; up to about 10 tons per hour of waste can be processed 
using this system. The process converts the bulky solid wastes into a more 
manageable size which allows for more convenient hauling. The advantages of 
densifying are a reduction in the volume of the wastes, which provides for 
less costly hauling and landfilling, and the potential for turning the waste 
into energy. The product material can vary from small pellets which are used 
as a fuel supplement to wood log-size bars which are marketed as wood sub
stitute fireplace fuel. There is a market for this type of waste, although 
cost-effectiveness has not been demonstrated on a large scale. The principal 
disadvantages of densifying are the initial capital investment, and the lack 
of established markets for the products. In addition, there are limited large
scale operating systems as of this time. The quality of the product and its 
potential for use as a fuel can vary with the incoming waste stream. For exam
ple, if the amount of plastic in the solid waste becomes too high, the burning 
temperatures may exceed the desirable level. Should the product market become 
established, this system could become cost-effective. Review of available 
manufacturers' data indicates that cost-effectiveness may be achieved if the 
product can be marketed effectively for $30 to $50 per ton. 

Because of the lack of demonstrated large-scale feasibility and market estab
lishment, this process was not considered in the development of alternative 
solid waste management plans for Milwaukee County. 

Incineration: Incineration is defined as the controlled burning of solid, 
liquid, or gaseous wastes. The main purpose of incinerating solid waste is to 
reduce the volume of, and the contaminants in, the solid waste material, with 
a secondary purpose being the production of energy. Certain end products of 
solid waste incineration require further processing or disposal. These include 
the particulate matter carried by the gas stream, incinerator residue, grate 
siftings, and process water. Bulky burnable wastes usually are not processed 
in an incinerator, since they either are too large to load in the combustion 
chamber, burn too slowly, or contain frame steel of a dimension and shape that 
could foul grate operation or the residue removal systems. Other large items, 
such as washing machines, refrigerators, water heater tanks, stoves, and large 
auto parts, cannot be handled by incineration. In addition, inert materials 
such as foundry sand would not be incinerated. Such materials make up approxi
mately 20 percent by volume of the Milwaukee County solid waste stream at the 
point of collection. 

Incineration can reduce the original volume of combustible wastes by up to 
90 percent. In Milwaukee County it is estimated that 65 percent by weight of 
the total solid waste stream is combustible. Incineration still requires a 
landfill both to receive the ashes of the incineration process, and to receive 
those wastes that cannot be incinerated or recycled. Thus, incineration can 
provide only a partial solution to the waste disposal problem. 

An October 1984 report to the U. S. Conference of Mayors indicated that there 
were 33 resource recovery incinerator plants with capacities exceeding 300 
tons per day under construction or completed in the United States. The costs 
of incineration of solid waste vary substantially, depending upon the market 
available for the steam product generated and the size of the installation, 
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but may be expected to range from $25 to $50 per ton. There are several types 
of incineration systems. Those that appear most applicable are the custom
designed refractory-lined furnace and boiler, smaller modular systems, and 
fluidized bed systems. Consideration was also given to an incineration system 
designed to generate energy for the specific purpose of drying wastewater 
treatment plant sludges. 

Custom-Designed Refractory- Lined I ncinerators--Custom-designed incinerators 
are designed primarily to reduce volume and contaminants in waste. These fur
naces are refractory lined, contain grates which move the waste from a feeder 
mechanism to a discharge device, and are sized to permit the combustion of the 
burning gases to be completed within the furnace in a refractory-lined combus
tion chamber enclosure. Systems can be designed for heat recovery, with the 
recovered heat used to produce steam for space heating, industrial processing, 
and power generation purposes. The most common type of new system is one in 
which the solid waste can be fed as a fuel directly into the furnace without 
prior treatment. When the wastes are handled in this fashion, the process 
is referred to as a mass burning process. A diagram of a typical mass burn 
incineration system with heat recovery is shown in Figure 10. Alternatively, 
the refuse can be processed in some manner, such as shredding, prior to intro
duction into the furnace. Heat recovery generally is effected either by the 
use of a refractory-l ined furnace followed by a boiler which converts the 
waste heat from the furnace to steam or hot water, or by use of a water-walled 
furnace which incorporates or is followed by a boiler for the conversion of 
heat to steam. Larger custom-designed facilities generally can be expected to 
have an initial capital cost of from $50,000 to $150,000 per ton per day of 
capacity, with the higher costs being attributed to designs for special air 
quality emission limitations or incorporating special construction require
ments. Thus, a 300-ton-per-day unit could cost between $15 and $45 million. 

Modular Incinerators--Responding to the needs of industry to provide a means 
of disposing of space-occupying waste which contains a large combustible frac
tion, several manufacturers of incinerators I\have developed small, prefabri
cated incinerators with capacities of from orte to five tons of waste per hour. 
In recent years, modular furnaces have also been used successfully for the 
incineration of municipal solid waste. Although smaller in size, modular units 
can be combined to form a relatively large system with capacities of up to 300 
tons per day. Currently, there are a number of these systems under construc
tion or in operation in the United States. They typically range in size from 
50 to 300 tons of input per day, and cost from $4 to $20 million to construct. 

While the "modular" type systems are smaller, they may serve a specific market 
and can be more cost-effective than the larger systems. Incineration using 
modular units may be attractive when smaller industrial or institutional cus
tomers are available for the energy recovered. 

Fluidized Bed I ncineration--Atmospheric fluidized bed incineration is of 
considerable interest to electric utilities. A schematic diagram of such a 
system is shown in Figure 11. The interest in these systems is due to the fact 
that they typically operate at higher combustion efficiencies and at lower 
excess air levels than do conventional systems. In addition, these systems 
have a more forgiving f,uel feed system and can minimize air pollutant emis
sions. Preliminary estimates indicate that the costs of such systems may be 
substantially less than the costs of other types of systems, especially when 
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Figure 10 

SCHEMATIC DIAGRAM OF MASS BURN 
INCINERATION SYSTEM WITH HEAT RECOVERY 
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Source: Adapted from several incineration equipment manufacturer data sources by SEWRPC. 

located in areas where air emission controls are stringent. At the present 
time, there are only limited operating data on these systems. However, because 
of their potential advantages, fluidized bed systems could be considered for 
use in the Milwaukee County plan pending the availability of additional data 
on large operating systems. The system would require the processing of the 
solid waste into a fuel product. However, it may be able to use a larger par
ticle fuel size than other systems. 

Cogeneration System for Sludge Drying--In 1984, the City of Milwaukee 
retained the firm of Black & Veatch to conduct a study of the feasibility of 
waste-to-energy resource recovery alternatives. These alternatives included 
using refuse-derived fuel or other forms of residential solid waste to produce 
steam that would be used by the Milwaukee Metropolitan Sewerage District to 
dry sludge in Milorganite production. A pilot study was conducted to evaluate 
the feasibility of using steam in the Milorganite production process. The 
study indicated that the indirect steam-drying process does not produce the 
desired quality of material for marketing as a commercial fertilizer. Addi
tionally, drying the sludge directly with the incinerator off-gases was ruled 
out as a possibility since the product could be contaminated by that direct 
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Figure 11 

SCHEMATIC DIAGRAM OF A 
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contact. Therefore, the study concluded that the steam-drying process should 
not be pursued as an alternative to existing means for drying sludge for the 
production of Milorganite. 

I ncineration Conclusions: Incineration has the advantage of substantially 
reducing the volume of waste to be landfilled. As already noted, the system 
can be designed to recover energy and thus offset the costs of construction 
and operation. The main disadvantage is the high initial capital cost and the 
continuing high operation and maintenance costs. Incineration is considered a 
high technology system which requires specialized operators and equipment 
maintenance personnel. Furthermore, ash produced by incineration of solid 
wastes may contain materials which can result in it being categorized as toxic 
and hazardous. Should this occur, incineration may need to be restricted to 
residential wastes and limited commercial and industrial wastes; the ash may 
need to undergo pre-treatment prior to disposal; or the ash may have to be 
disposed of in a licensed hazardous waste landfill. In addition, incineration 
systems have the potential to contribute to air quality problems. The design 
of the systems must therefore take into account all state and federal air 
quality criteria and should provide enough flexibility to allow the systems to 
adapt to changes in the criteria. Depending upon the s~te in question, special 
air emission control measures may need to be designed into the system which 
provide for more stringent controls than required by State and federal law. 

Because of the potential to reduce landfill needs, to recover energy from 
solid waste, and to reduce costs over the long term, incineration was consid
ered as a viable option for use in the development of alternative solid waste 
management plans for Milwaukee County. 

Treatment 

Treatment can be defined as a biological or chemical process designed to 
change the character of solid waste. Treatment is used to convert solid waste 
to intermediate products and energy. Treatment processes include pyrolysis, 
composting, and bioconversion. 

Pyrolysis: Pyrolysis is a process which utilizes the organic portion of the 
waste to produce oil, gas, and char, all three of which are marketable. This 
process has been tested at several pilot plant installations, including those 
in St. Louis, Missouri; Orchard Park, New York; Charleston, West Virginia; and 
El Cajon, California. Based on the performance of these pilot plants, the 
technological and economical feasibility of operating a full-scale pyrolysis 
plant is as yet uncertain. Because of this uncertainty, this treatment system 
was not considered feasible for use in Milwaukee County at this time. 

Composting: Composting is a biological degradation process by which the 
organic materials in solid wastes are converted into a nuisance-free, humus
like material that can be used as a soil conditioner. Composting of municipal 
solid waste has been practiced in Europe and the United States for many years. 
The technology of composting is well advanced, and there are no technological 
barriers to use of the process. In the United States, composting plants have 
been established in various communities over the last 20 years. Many of these 
plants have not, however, been considered successful, and most have closed. 
The major problem has been the lack of a viable market for the compost pro
duced. In Milwaukee County, efforts are underway to evaluate the potential for 
separating vegetative wastes from the solid waste stream for use in either 
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composting or other recycling types of operations. In addition, the composting 
of vegetative material is desirable in a solid waste management system which 
includes incineration because the moisture content of the vegetative materials 
can adversely affect the efficient incineration of other combustible wastes. 
Because of these ongoing efforts, the composting option was considered further 
in the development of alternative plans for Milwaukee County. 

Bioconversion: Bioconversion is a process whereby both solid waste and sewage 
sludge are used to create methane gas, which can be burned onsite or trans
ported and used as a fuel. Rexnord Corporation, Inc., has gathered data on the 
process from an experimental plant operating in Pompano Beach, Florida. The 
plant has made use of technology based on bacteria that decompose organic 
material into simpler compounds in an anaerobic digestion system. The princi
pal products of this process are methane and carbon dioxide. The solid waste 
material must be processed by shredding and metal separation prior to being 
introduced into the anaerobic digestion system. A flow diagram for a 200-ton
per-day facility is shown in Figure 12. The cost of this facility was 
estimated at $17 million, with annual operating and maintenance costs of 
$1.4 million. This capital cost includes an estimate of $8 million for an 
incinerator to burn the partially dried digested solid waste. Studies indicate 
that approximately 7,500 cubic feet of mixed methane and carbon dioxide gas 
are produced per input ton of raw refuse; thus, about 4, 000 cubic feet of 
methane--equivalent to pipeline quality gas--per input ton could be produced 
by this process. Based on an average home gas consumption of 100, 000 cubic 
feet per year, a 200-ton-per-day plant could serve the gas needs of more than 
2,500 homes. 

Because of the lack of large-scale operating experience with such a system, 
bioconversion has not been considered specifically in the development of 
alternative plans for Milwaukee County. It is, however, recommended that fur
ther developments in this process be monitored. Because of the local interest 
in bioconversion systems, this alternative is deemed worthy of consideration 
as a component of the plan at such time as more data are available. 

Resource Recovery 

Resource recovery may be defined as the extraction of economically usable 
materials or energy from waste materials. In implementing a resource recovery 
system, both the markets and the technologies available must be carefully con
sidered. Resource recovery systems include landfill methane recovery, steam 
production by incineration, and refuse-derived fuel (RDF) production. 

Landfill Methane Recovery: Landfill methane recovery is a process in which 
methane gas is recovered at the landfill. The gas may be burned onsite or 
transported to power plants. However, the gas requires scrubbing to remove 
moisture and other impurities before burning. The gas is not produced at a 
constant rate, and, consequently, the available volumes are difficult to pre
dict with reliability. This process is still in the early stages of develop
ment, but is seen as potentially feasible because of the relatively large size 
of landfills in and around Milwaukee County. In 1985, the operator of two 
large landfills--the Metro landfill in the City of Franklin within Milwaukee 
County, and the Omega Hills landfill in the Village of Germantown adjacent to 
Milwaukee County--announced plans to develop methane recovery systems. These 
systems would provide for recovery and burning of methane gas from the land
fills, with the heat energy developed being used to generate electricity. The 
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Figure 12 

FLOW DIAGRAM FOR A 200-TON-PER-DAY 
BIOCONVERSION SYSTEM 
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facilities are planned to have a combined capacity to produce 9,900 kilowatt
hours of electricity per day by recovering and burning about 6.5 million cubic 
feet of methane per day. This resource recovery system was considered viable 
for application in Milwaukee County, and therefore was considered in the devel
opment of alternative solid waste management plans for the County. 

Steam Production by Incineration: It has been estimated that the solid waste 
generated in Milwaukee County has a heat value of 4,500 British thermal units 
(BTU IS) per pound when preceded by separation of fractions which are not 
amenable to combustion, such as bulky material, construction debris, and wet 
vegetation materials. Steam production by incineration is another resource 
recovery process. Assuming combustion of 40 percent of the residential and 
commercial solid waste generated in the County, about 142,000 pounds of steam 
could be generated per hour--equivalent in heat value to about 23,000 gallons 
of No. 2 fuel oil, or about 3,300,000 cubic feet of natural gas per day. 
Assuming a value of $5.50 per 1,000 pounds of steam, this would result in a 
potential income of about $6,900,000 per year which could be used to offset 
the production cost. In addition, there would be a reduction in landfilling 
and transportation costs of about $5,200,000 per year which could also be used 
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to offset the incineration facility cost. The potential energy production 
could be higher should a higher percentage of the County I s solid waste be 
incinerated, presuming customers are available for the energy produced. 

The production of steam and electricity from solid waste incinerators is a 
proven technology which, with efficient equipment and increasing energy costs, 
is currently receiving increased attention. This process is considered a 
viable option and was considered further in the development of alternative 
solid waste management plans for Milwaukee County. 

The combustion facilities can be designed to burn waste which has been pro
cessed by shredding and removal of metals and other recoverable materials. 
Another option is the use of an incinerator system designed to burn solid 
waste which has received only limited processing to remove bulky unburnable or 
dangerous materials. This type of modified "mass burning" facility has less 
equipment requirements than the true mass burning type. 

Refuse-Derived Fuel: The production of refuse-derived fuel (RDF) is another 
resource recovery option. This option entails several shredding and materials 
separation steps to produce the fuel. There are possible markets for such 
fuel in Milwaukee County, but they are limited. The Wisconsin Electric Power 
Company (WEPCo) is. a potential market for RDF. Based on past unsuccessful 
experiences in the Milwaukee area as previously described, however, specially 
designed boilers would be required rather than modifications to existing sys
tems, and this would entail major capital expenditures. 

The City of Madison operates a resource recovery program which includes a high 
technology energy recovery system utilizing mixed municipal wastes. The plant, 
which began operation in 1979, presently processes up to 60 percent of the 
City's residential waste into RDF. Madison Gas & Electric, a private utility, 
has co-fired mixtures of up to 20 percent, by BTU, of RDF with coal for elec
tric power generation with acceptable results. The Oscar Mayer, Inc., plant in 
Madison has also successfully used a co-fired mixture of up to 30 percent by 
BTU value of RDF with coal. The total cost of the Madison facility, including 
the processing plants, RDF receiving station, and boiler modifications, was 
$5.1 million. The system has a design capacity of between 400 and 500 tons 
per day and is currently operating at 250 to 350 tons per day. Operation and 
maintenance costs were about $1,488,000 in 1984. 

In 1984, approximately 70,000 tons of solid waste was collected in the City of 
Madison. Of this total, approximately 59,700 tons were transported to the RDF 
processing facility, with about 56,900 tons determined to be processib1e into 
RDF. A total of 18,200 tons of RDF were produced and sold to the Madison Gas & 
Electric utility and the Oscar Mayer plant, which generated a revenue of 
$350,800, or about $19.30 per ton of RDF. The remainder of the solid waste was 
either landfilled--47,000 tons--or recycled-4,800 tons. The total net cost for 
solid waste disposal in the City of Madison in 1984 was about $2.3 million, or 
about $32.50 per ton. This includes a credit from the sale of RDF. The net 
cost of disposal substantially exceeds the cost of landfilling, which is pres
ently about $10 per ton. However, operating the facility at full capacity and 
an improved market for the RDF could make the present system more competitive 
with landfil1ing. 

~ 
High-level resource recovery systems with materials separation and refuse-
derived fuel products require suitable markets. Based on consideration of the 
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factors involved, the production of refuse-derived fuel was considered a 
feasible option warranting further investigation in the Milwaukee County study. 

Post-Collection Material Recovery and Recycling: An additional form of 
resource recovery is post-collection material recovery. Typically, this pro
cess is done in combination with another resource recovery system such as the 
production of RDF. Noncombustible materials, including glass and metal, not 
included in the RDF are separated out and marketed. The abandoned Americology 
plant in the City of Milwaukee was a post-collection material recovery and 
recycling plant. As described earlier, that facility is presently not being 
operated principally because of a lack of markets for the refuse-derived fuel 
product. The advantage of this system is that large amounts of recyclable 
materials can be recovered from the waste stream without establishing recycling 
centers or instituting a separate collection system for recyclables. The dis
advantages are the high initial capital costs for equipment and subsequent 
operating costs. Since the Americology facility is in existence, it was deter
mined that this option should be considered further in the development of 
alternative solid waste management plans for Milwaukee County in conjunction 
with the RDF alternative. 

Waste Exchange Systems: Another form of resource recovery is the use of a 
waste exchange system, in which the wastes of one firm's operation are offered 
to another firm that can use the waste as a raw material. In theory, both 
seller and buyer can benefit and the exchanged wastes do not have to be dis
posed of in landfills. Two types of waste exchange programs are in use': infor
mation exchange and material exchange. 

An information exchange program consists of a library listing--called a waste 
exchange information center--where offers of waste materials are forwarded to 
a central clearinghouse and the resulting information is periodically redis
tributed to a subscription list of potential customers. Businesses inquiring 
about wastes are linked to the offering firm, at which time the waste exchange 
information center withdraws from the negotiations. Information-type waste 
exchanges typically have small staffs and low costs, and are run by nonprofit 
trade, business, or governmental groups. 

Material waste exchanges are more elaborate and costly operations. The 
exchange acts as a waste broker, buying, analyzing, modifying, and marketing 
wastes. Seven of the 22 waste exchanges in operation in the United States in 
1985 were material-type exchanges. The 18 exchanges in operation in Europe and 
Australia were all information exchanges. There were no waste exchanges of any 
type in operation in the State of Wisconsin in 1985. The Midwest Industrial 
Waste Exchange (MIWE), located in St. Louis, was in the process of broadening 
its information base. MlWE currently concentrates on midwestern waste list
ings, and is reported to be interested in involving more Wisconsin industries. 
The Illinois Material Exchange Service publishes a list of wanted industrial 
waste materials and industries which have such materials available. The mail
ing list for Wisconsin has been growing steadily, and presently more than 600 
of these publications are mailed to Wisconsin industries six times annually. 

Disposal 

Sanitary landfilling is an engineered method of disposing of solid wastes on 
land in a manner that minimizes environmental hazards and nuisances. A sani
tary landfill is a needed component of any solid waste management system for 
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environmentally safe disposal of its solid wastes. The type of landfill and 
the design. requirements are chiefly related to the physical environmental 
setting of the site and the amount of waste to be disposed of. The principal 
concern in the design is groundwater protection. Groundwater or infiltrating 
surface water moving through solid waste can produce leachate, a solution 
containing dissolved and finely suspended solid matter and microbial waste 
products. Leachate may leave the fill at the ground surface as a spring or 
percolate through the soil and rock that underlie and surround the waste. The 
composition of leachate is important in determining its potential effects on 
the quality of nearby surface water and groundwater. Contaminants carried in 
leachate are dependent on solid waste composition and on the simultaneously 
occurring physical, chemical, and biological activities within the fill. 

There are four basic landfill types presently feasible for application in the 
State of Wisconsin that relate to the manner in which the generated leachate 
is managed. They are natural attenuation, lined, zone of saturation, and shal
low lift landfills. A schematic diagram of each type is shown in Figure 13. 

Natu ral Attenuation Landfill: Natural attenuation is a process whereby the 
leachate emanating from the landfill site is naturally treated as it migrates 
through underlying soils. A natural attenuation site depends upon natural in
place soils to provide for environmentally secure disposal. Natural attenua
tion sites are located in areas with relatively impermeable soils such as 
clays, silts, clay tills, and sandy silts. A minimum groundwater separation 
distance of 10 to 20 feet from the bottom of the landfill is needed for such 
landfills. Leachate collection is not generally practiced at natural attenua
tion sites, since the underlying soils are relied upon for treatment. However, 
backup leachate collection systems may be installed where clay soils are par
ticularly tight and it is expected that leachate production may surpass the 
percolation possible through the base grade. 

A natural attenuation site will normally be the least costly option and will 
require the least amount of long-term care and maintenance after filling. The 
specific criteria that need to be considered in the development of a natural 
attenuation site include: the soil type, the quantity of refuse to be disposed 
of, the time frame in which the quantity of refuse is to be disposed of, the 
type of solid waste, the depth of solid waste deposits, the depth to ground
water, and the groundwater flow system. Recently, regulatory policies on the 
siting of landfills have resulted in the use of such landfills only in unusual 
situations with only the most favorable site conditions. This type of landfill 
is not considered by the Wisconsin Department of Natural Resources to be suit
able for the disposal of large volumes of municipal waste materials. 

Lined Landfill: If soil conditions are such that natural attenuation of the 
leachate will not take place, a clay or other artificial liner may be con
structed to minimize the downward vertical migration of the leachate. This 
liner is designed to allow the leachate to be collected in an underdrain sys
tem and transported to a sewage treatment plant for disposal. By stopping the 
downward migration of leachate, adverse impacts on the underlying groundwater 
systems can be avoided; and by collecting the leachate and conveying it to a 
sewage treatment plant for treatment prior to disposal, adverse impacts on 
surface water can be avoided. 

Clay-lined sites are generally located in areas with at least some heavy soils 
such as clay silts, clay tills, and sandy silts. However, sites with sandier 
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Figure 13 

TYPES OF LANDFILLS UTILIZED 
IN THE STATE OF WISCONSIN 

NATURAL ATTENUATION LANDFILL 

CLAY-LINED LANDFILL 

NOTE : This tYpe of landflll may require a double liner and leachate collection system in $Orne Instances. Syn
thetic lining material may also be used. A methane gas release system may also be used as noted above 
for the natural attenuation landfill. 

SHALLOW LIFT LANOFILL 

ZONE OF SATURATION LANDFILL 

NOTE: This type of facility may also be equipped wltn a liner or double liner of clay and/or synthetic materIals. 
A methane gas release system may also be used as noted above for the natural attenuetlon landfill. 

Source: SEWRPC. 
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granular soils may also be used if off-site materials are hauled in for liner 
and final cover material. A minimum separation distance of 10 feet to the high 
groundwater is generally needed. Significant earthwork and construction con
trol are required in the development of clay liners, and long-term care and 
maintenance of the landfill site after filling is generally required. 

A variation of the lined site is the "retarder" lined site. A retarder is 
a blended soil layer which retards but does not totally block the downward 
migration of leachate. The principle behind the retarder is to attenuate the 
more hazardous constituents of the leachate by selecting proper soils for the 
construction of the retarder and by maintaining a permeability which allows 
the less harmful constituents to migrate through the retarder. A retarder site 
must be located and designed so that the underlying groundwater system and 
soil can be relied upon for the natural dilution :and further attenuation 
of the less hazardous constituents in the leachate migrating through the 
retarder. The advantages of the retarder over the liner are that it decreases 
the amount of leachate that must be ultimately collected and removed from the 
landfill site and that it relies on natural phenomenon for the attenuation of 
the leachate. Large retarder-type landfills are not generally feasible because 
a significant thickness of retarder and favorable groundwater conditions 
are required to attenuate the quantities of leachate associated with larger 
landfills. Retarder landfills appear to be more appropriate in areas where 
leachate treatment facilities such as sewage treatment plants are located at 
long-haul distances, or are at--or exceeding--plant capacity. The retarder in 
many aspects is similar in construction to the clay liner except that the 
retarder is composed of soils that have a smaller fraction of clay. Evalua
tions of clay mineralogy, compaction, permeability, and other factors are 
essential if the retarder concept is to work. 

In some instances, two linings and two leachate collection systems may be 
needed. The clay lining may be supplemented with synthetic materials. In Wis
consin, large municipal landfills are required by the Wisconsin Department of 
Natural Resources to be either clay lined or of a zone of saturation design. 

Zone of Saturation Landfill: A zone of saturation landfill site is developed 
through the excavation of clay soils below the water table. The clay soils 
chosen for such a site are of such a low permeability that during excavation 
the rate of infiltration does not exceed the rate of evaporation, and there is 
no net gain of accumulated water within the excavation. After the site has 
been excavated, a leachate collection system is constructed at the base of the 
landfill. During and after active filling operations, some groundwater will 
migrate into the site to make contact with the refuse, and will subsequently 
form leachate. Percolation from precipitation will also enter to form leach
ate. Because of the inward migration of groundwater, the leachate quality 
becomes somewhat diluted. Leachate strength and volume, however, are similar 
to the strength and volume of leachate from clay-lined landfills. This is 
withdrawn by the leachate collection system. 

A zone of saturation landfill site may be expected to generate higher quanti
ties of leachate because of the groundwater component of infiltration. The 
inward infiltration of groundwater prevents the outward migration of leachate, 
and a properly developed zone of saturation site will result in no discharge 
of leachate to the groundwater system. This inward migration of groundwater 
will somewhat dilute the leachate. Locating a zone of saturation site adjacent 
to or in a groundwater discharge area may yield one of the most environment-
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ally desirable landfill facilities. While the operational and· development 
costs of such a landfill site may be comparable to those of natural attenua
tion sites, the long-term care and maintenance costs of such a facility fol
lowing filling are relatively high. The nature of the groundwater system may 
require continuing removal of leachate from such a facility long after filling 
has ceased. 

These landfills may have one or two clay liners and leachate collection sys
tems, depending upon the subsurface conditions and the type of material to be 
landfilled. In some cases, a synthetic lining material is used in conjunction 
with the clay; however, synthetic liners have not yet been used in conjunction 
with zone of saturation landfills in Wisconsin. 

Shallow Lift Landfill: A variation of the natural attenuation landfill 
applicable for small communities is the shallow lift landfill. This type 
involves the construction of one lift of refuse, six to eight feet in thick
ness, over a clayey type soil that may be five or more feet thick. This type 
of landfill construction has been limited to the unglaciated areas of south
west and western Wisconsin. Underlying the clay soil may be bedrock, shallow 
groundwater, or other unsuitable soil or groundwater conditions. The impact on 
the groundwater is considered to be minimized because of the low refuse depth. 
Operating a shallow lift landfill site requires the placement of final cover 
on each cell as each cell is completed. Therefore, the waste is "sandwiched" 
in clay materials which virtually eliminates infiltration during operation and 
significantly decreases infiltration after abandonment. Shallow lift landfill 
sites are usually suitable only for small communities since they require sig
nificant acreage per unit volume of waste deposited because of the shallow 
depth of refuse. Considerable earthwork may be required in the development of 
a shallow lift landfill because of the need to place final cover upon each 
cell, along with additional base grade preparation such as removal of topsoil, 
addition of clay materials, and grading. The primary advantage of the shallow 
lift landfill is that it allows the development of a waste disposal facility 
within otherwise marginally suitable areas. 

Other Disposal Considerations: Leachate removal from any of the above-noted 
engineered sites is a major consideration in landfill planning and develop
ment. The leachate can be disposed of by processing in a sewage treatment 
plant either without or following pre-treatment. This method of disposal 
requires detailed studies comparing the estimated quantity of the leachate to 
the amount of wastewater treated and the capacity of the sewage treatment 
plant. Unless the plant wastewater flow is very large in comparison to the 
leachate quantity, holding or storage tanks may be considered at the plant to 
allow the leachate to be fed into the plant at an acceptable rate. 

An additional consideration in landfill planning and development is the need 
to control gases which accumulate within the landfill. Decomposition of land
filled refuse results in the production of a mixture of gases, including pri
marily carbon dioxide, methane, nitrogen, and, on occasion, hydrogen sulfide. 
Generation of carbon dioxide is of concern because it is water soluble and can 
be absorbed by landfill leachate, thereby decreasing the pH and increasing its 
corrosiveness. Methane, which is virtually insoluble, can move by diffusion up 
from the decomposing refuse into the atmosphere, or laterally into adjacent 
areas. Concentrations of methane in the atmosphere of between 5 and 15 percent 
are explosive. Gas migration can be controlled through the use of impermeable 
liners, construction of trenches to intercept and vent the migrating gases, 
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and installation of collector pipes, fans, and venting systems. In some loca
tions, these gases can be collected and burned to generate energy, or col
lected, cleaned, and used as a substitute for, or as a supplement to, natural 
or propone gas. 

Operational Methods: The principal operational methods used for landfill
ing may be classified as: 1) area, 2) trench, as shown in Figure 14, and 
3) depression. 

The area method consists of unloading and spreading the wastes in narrow 
strips on the surface of the land in a series of layers. Each layer is com
pacted as the filling progresses. At the end of each working day, daily cover 
is placed over the completed fill. The cover material must be hauled in by 
truck or earth-moving equipment from adjacent land or from borrow-pit areas. 
Because of the potential costs and problems associated with obtaining suit
able cover material, the application of this m~thod should be preceded by a 
detailed engineering feasibility study. This method is favorable for sites 
proposed to accommodate high volumes of wastes. 

The ramp method of operation is a variation of the area method in which earth 
cover is excavated immediately in front of the active working face of the 
landfill. In this way, a small excavation is made for a portion of the next 
day's waste. This technique allows for more efficient use of the disposal site 
when a single lift is constructed than the area method does because cover does 
not have to be imported from other areas. 

The trench method of landfilling is ideally suited to areas where an adequate 
depth of cover material is available at the site and the groundwater table is 
low. To start the process, a portion of the trench is dug and the excavated 
material is stockpiled to form an embankment behind the first trench. Wastes 
are then placed in the trench, spread into thin layers, and compacted. The 
active fill area should be large enough to avoid costly delays for collection 
vehicles waiting to unload. Cover material is obtained by excavating an adja
cent trench or continuing the trench that is being filled. This method is 
quite adaptable to varying but relatively low quantities oj wastes. 

The depression method is often used effectively for landfilling operations 
where natural or artificial depressions exist. Dry borrow pits and other 
depressions are commonly used for this purpose. The techniques used to place 
and compact solid wastes in depression landfills vary with the geometry of the 
site, the characteristics of the cover material, the hydrology and geology of 
the site, and the access to the site. 

The cost of landfilling varies widely with the type and size of landfill. In 
Milwaukee and the surrounding counties, the costs vary from $10 to $25 per ton. 

The advantages of landfilling are that it is a low-level, proven technology 
for the ultimate safe disposal of solid wastes. Landfilling is a method of dis
posal which is flexible in that nearly all solid wastes can be landfilled with 
little or no processing. Generally, landfilling is lower in cost compared to 
other, higher technology methods of solid waste management. The disadvantages 
of landfilling are the use of land for disposal, the lack of adequate sites 
for new landfill development, the potential for groundwater contamination, and 
the fact that the resource recovery potential in solid waste is not utilized 
or realized. t 
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Figure 14 

METHODS OF LANDFILL OPERATION 

IN THE AREA METHOO OF SANITARY LANDFILLlNG, A BULLDOZER SPREADS AND 
COMPACTS THE WASTE ON THE NATURAL SURFACE OF THE GROUND, AND A SCRAPER 
IS USED TO HAUL THE COVER MATERIAL AT THE END OF THE DAY'S OPERATION 

~~- .- - - ----- . 

IN THE TRENCH METHOD OF SANITARY LANDFILLlNG, THE COLLECTION TRUCK DEPOSITS ITS 
LOAD INTO A TRENCH WHERE A BULLDOZER SPREADS AND COMPACTS IT. liT THE END OF THE DAY, 
THE TRENCH IS EXTENDED, AND THE EXCAVATED SOILS ARE USED AS DAILY COVER MATERIAL 

Source: U. S. Environmental Protection Agency and SEWRPC . 
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Regardless of the other options incorporated into the solid waste management 
system, landfilling was considered as one component of every alternative plan 
developed for Milwaukee County under the study. 

ALTERNATIVE SOLID WASTE MANAGEMENT SYSTEMS 

This section of the report describes alternative solid waste management plans 
to be considered further for Milwaukee County. The selection of these alterna
tives was based on consideration of the existing solid waste management systems 
operating in the County, state regulations governing solid waste management, 
the solid waste management objectives established under the study, and the 
evaluation of the techniques contained in the previous section. More detailed 
descriptions and analyses of each of the alternatives set forth below, includ
ing both monetary and environmental costs, are provided in Chapter VI. 

The techniques found potentially viable for use in Milwaukee County and incor
porated into the alternative plans to be considered further were: 

Source Separation 
• Pre-collection separation with recycling center. 

Storage 
• System similar to the existing practices incorporating cans, bags, 

and bulk containers. 

Collection 
• System similar to existing practices relying principally on municipal 

and private collection operations. 

Transfer 
• Transfer from collection trucks to larger capacity trucks or bulk 

containers. 

Transportation 
• Collection vehicles. 
• Large-capacity trucks. 

Processing 
• Shredding. 
• Incineration. 

Resource Recovery 
• Steam production. 
• Electric power production. 
• Refuse-derived fuel production. 

Disposal 
• Sanitary landfill. 

The alternative solid waste management system plans considered worthy of fur
ther analyses under the study were: 
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improvement of existing facilities not now in compliance with current 
state solid waste management regulations, and initiation of a countywide 
recycling program as required by present State law. 

2. A system consisting of the following functions: 

• Storage, collection, and transfer using techniques similar to those 
used by existing systems; and 

• Disposal at one existing major general-use sanitary landfill and at 
other, special-use landfills. 

3. A system consisting of the following functions: 

• Storage, collection, and transfer using techniques similar to those 
used by existing systems; and 

• Disposal at two existing major general-use sanitary landfills and 
other, special-use landfills. 

4. A system consisting of the following functions: 

• Storage, collection, and transfer using techniques similar to those 
used by existing systems; 

• One incinerator designed for steam generation; and 

• Disposal at two existing major general-use sanitary landfills and 
other, special-use landfills. 

5. A system consisting of the following functions: 

• Storage, collection, and transfer using techniques similar to those 
used by existing systems; 

• One incinerator designed for steam and electric power generation; and 

• Disposal at two major general-use sanitary landfills and other, 
special-use landfills. 

6. A system similar to Alternative 4 but including two incinerators designed 
for steam generation. 

7. A system similar to Alternative 4 but including three incinerators 
designed for steam generation. 

8. A system similar to Alternative 4 but including 6 to 10 smaller incin
erators designed for steam generation. 

9. A system similar to Alternative 5 but including two incinerators designed 
for steam and ele'ctric power generation. 

10. A system similar to .Alternative 5 but including three incinerators 
designed for steam and electric power generation. 
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11. A system similar to Alternative 5 but including 6 to 10 smaller incin
erators designed for steam and electric power generation. 

12. A system consisting of the following functions: 

• 
• 

Storage, collection, and trpnsfer using techniques similar to those 
used by existing systems; ana 

Shredding and processing of a portion of the solid waste into refuse
derived fuel for marketing and/or incineration at a dedicated system 
designed for RDF. 

In addition to these alternatives, consideration will be given to what are 
termed "accessory alternatives," which could be used in combination with one 
of the above-described "major" alternatives. The accessory alternatives 
include separate collection of newsprint, composting, increased use of com
munity recycling systems, a bioconversion methane recovery system, and land
fill methane recovery. 

Each of the above-noted alternative system plans is evaluated in Chapter VII 
with regard to its economic and environmental feasibility. Chapters VIII and 
IX discuss the implementation of a solid waste management system for Milwaukee 
County, including financial, legal, staffing, operational, and management 
considerations. 
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Chapter VI 

INVENTORY AND GENERAL EVALUATION OF IMPLEMENTATION METHODS 

INTRODUCTION 

A wide range of implementation measures is available to public agencies in 
Wisconsin for carrying out a solid waste management system plan. This chapter 
discusses the institutional and legal mechanisms, and organizational and coop
erative arrangements, relevant to plan implementation, and presents options 
for financing, and operational management and staffing. The discussion empha
sizes implementation strategies for a countywide program, identifies the 
advantages and disadvantages of the various measures, and identifies those 
implementation measures which have good potential for application in Mil
waukee County. 

BASIC CONCEPTS AND PRINCI PLES RELATING TO PLAN IMPLEMENTATION 

Before identifying specific plan implementation measures, it is useful to con
sider certain basic concepts and principles that bear on the sound implementa
tion of a solid waste management plan. These include the use of the existing 
institutional structure to the maximum extent possible; the importance of plan 
adoption and support by member units of government to successful plan imple
mentation; and the need for coordination and cooperation among the many units 
and agencies of government involved. 

The solid waste management plan for Milwaukee County is intended to emphasize, 
to the maximum extent practicable, implementation measures based upon, and 
related to, the existing governmental structure, existing governmental pro
grams, and existing legislation. 

Ideally, the initial step in the plan implementation process is the formal 
adoption of the recommended solid waste management plan by the designated man
agement agencies and other affected units and agencies of government. Such 
adoption signifies intergovernmental understanding of, and agreement on, the 
recommendations contained in the plan. Furthermore, such formal action should 
serve as notice to other governmental units and agency staffs to begin the 
process of integrating the plan recommendations with other ongoing programs. 
In the absence of such formal action, neither the staffs of the agencies and 
units of government nor the general public at large can know what the formal 
position of the unit and agencies of government concerned may be with respect 
to this important matter. 

One of the basic concepts supported by the Technical Coordinating and Advisory 
Committee for the Milwaukee County Solid Waste Management Plan was the promo
tion of a cooperative approach to the solid waste management problems of the 
County by all of the various units and agencies of government concerned with 
solid waste management within the County. In the absence of the creation of a 
new countywide unit of government responsible for all aspects of solid waste 
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management, a great deal of intergovernmental coordination and cooperation 
will be necessary to implement the recommended plan effectively and 
efficiently. 

The following review and analysis of available plan implementation measures 
pertains to source separation, transfer, processing, and disposal. It is 
assumed that the storage, collection, and transportation functions will con
tinue to be carried out by the local communities, individual generators, and 
private contractors. Thus, implementation measures for storage, collection, 
and transportation are not explicitly considered herein. 

INSTITUTIONAL AND LEGAL MECHANISMS 

The most common institutional arrangement for solid waste management in Mil
waukee County is a contractual agreement between a private industry-landfill 
operator or solid waste collection firm and the party responsible for solid 
waste disposal--be it a local unit of government, an industrial or commercial 
establishment, or an individual. Under these agreements, the private sector 
assumes responsibility for the proper siting, design, and operation of the 
landfill facilities required for waste disposal, or, in the case of collec
tion firms, responsibility for maintaining the collection and transportation 
equipment and staff. The contractual agreements are made, in· some cases, 
between local units of government and private contractors and, in other cases, 
directly between individual industrial and commercial establishments and 
institutions and the contractors. 

Under Wisconsin law, counties, cities, villages, towns, and special institu
tional districts have the authority to manage solid waste alone or in coopera
tion with one another. The priv~te sector, including both individuals and 
organizations, also has authority to carry out solid waste management activi
ties. Because of the many and varied agencies which can potentially be 
involved in solid waste management within the County, it is important to 
identify those agencies having the legal authority and financial capability to 
most effectively implement the solid waste management plan. Accordingly, those 
agencies whose actions will have a significant effect either directly or indi
rectly upon the successful implementation of the solid waste management plan, 
and whose full cooperation in plan implementation will be important, if not 
absolutely essential, are listed and discussed below. 

County 

County government has been granted the largest measure of organizational 
authority subject to the constitution and general laws of the State. With the 
passage of Chapter 30, Laws of 1971, counties have been granted the optional 
authority to plan, organize, finance, and implement programs to effect the 
storage, collection, transportation, processing, recycling, or final disposi
tion of solid waste. Section 59.07 of the Wisconsin Statutes provides author
ity for counties to create a solid waste management board and to retain a 
solid waste manager to operate a county system. The solid waste management 
board is authorized to: 

1. Develop plans for a solid waste management system; 
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2. Collect, transport, dispose of, destroy, or transform wastes within the 
county or joint county area, including, without restriction because of 
enumeration: garbage, ash, or incinerator residue; municipal, domestic, 
agricultural, industrial, and commercial rubbish; and waste or refuse 
material, including explosives, pathological waste, chemical waste, and 
herbicide and pesticide wastes; 

3. Acquire lands by purchase, lease, donation or eminent domain within the 
county for use in the solid waste management system; 

4. Authorize employees or agents to enter upon lands to conduct reasonable 
and necessary investigations and tests to determine the suitability of 
sites for solid waste management activities whenever permission is 
obtained from the property owner; 

5. Acquire by purchase, lease, donation, or eminent domain such easements, 
or other limited interests in lands, as are desired or needed to assure 
compatible land use in the environs of any site that is part of the 
solid waste disposal system; 

6. Establish operations and methods of waste management as are deemed 
appropriate. Waste burial operations shall be in accordance with sani
tary landfill methods and the sites shall, insofar as practicable, be 
restored and made suitable for attractive recreational or productive use 
upon completion of waste disposal operations; 

7. Acquire necessary equipment, or use equipment and facilities of the 
county highway agency, to construct, equip, and operate incinerators or 
other structures to be used in the solid waste management system; 

8. Adopt and enforce ordinances necessary for the conduct of the solid 
waste management system and provide forfeitures for violations; 

9. Contract with private collectors, transporters, or municipalities to 
receive and dispose of waste; 

10. Engage in, sponsor, or co-sponsor research and demonstration proj ects 
intended to improve the techniques of solid waste management, or to 
increase the extent of reuse or recycling of materials and resources 
included within the waste; 

11. Accept funds derived from state or federal grant or assistance programs 
and enter into necessary contracts or agreements; 

12. Appropriate funds and levy taxes to provide funds for acquisition or 
lease of sites, easements, and necessary facilities and equipment, and 
for all other costs required for the solid waste management system. How
ever, no town, city, or village which operates its own waste collection 
and/or disposal facility, or property therein, shall be subject to any 
tax levied hereunder to cover the cost of operation of these functions. 
Such appropriations may be treated as a revolving capital fund to be 
reimbursed from proceeds of the system; 
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13. Make payments to any municipality in which county disposal sites or 
facilities are located to cover the reasonable costs of services ren
dered to such sites or facilities; 

14. Charge or assess reasonable fees approximately commensurate with the 
costs of services rendered to persons using the services of the county 
solid waste management system. Fees may include a reasonable charge for 
depreciation which shall create a reserve for future capital outlays for 
waste disposal facilities or equipment. All assessments for liquid waste 
shall be by volume; 

15. Create districts with different types of solid waste collection or dis
posal services provided within them, and different regulations and cost 
allocations within each service dis,trict. Costs allocated to such ser
vice districts may be provided by a general tax upon the property of the 
respective districts, or by allocation of charges to the cities, vil
lages, or towns whose territory is included within such districts; and 

16. Utilize or dispose of, by sale or otherwise, any and all products or 
by-products of the solid waste management system. 

The alternative to creating such a county solid waste management board, if the 
County becomes involved in solid waste management, is to carry out the manage
ment actions through one of the standing committees of the County Board, or 
through one of the established county commissions. 

Actions or authorities exercised by the county or its solid waste management 
board generally do not require the approval of municipalities using such 
services. While county government has thus been given broad authority in Wis
consin to manage solid wastes, any city, village, or town may opt out of a 
county solid waste program by simply operating its own collection and disposal 
facility unless the optional waste streamflow control powers granted to the 
county by the Statutes are exercised. 

j 
Solid waste streamflow control powers are available to the County as well as 
to cities, villages, and towns which have a resident population of greater 
than 10,000 persons, based upon amendments to Chapter 144 of the Wisconsin 
Statutes. The county or a qualifying municipality can use flow control to 
direct by ordinance solid waste produced within its geographic limits either 
to a designated recycling center or to a resource recovery center, such as an 
incinerator producing steam or electricity from solid waste. The county must 
indicate which wastes are to be covered by the flow control, both by the type 
of waste and by the geographic area to which the ordinance applies. It is 
important to note that under Chapter 144.794(4)(b) of the Wisconsin Statutes, 
Milwaukee County may not adopt an initial intent resolution to establish a 
waste flow control ordinance which covers solid waste in a municipality if 
that municipality has already adopted such an initial intent resolution. Fur
thermore, if Milwaukee County were to adopt an initial intent resolution to 
establish a waste flow control ordinance, it would not be valid in a munici
pality that adopted a resolution of refusal to participate in a county waste 
flow control program within six weeks after adoption of the county's initial 
intent resolution, and then adopted an initial intent resolution to establish 
waste flow control in that community within three months following adoption of 
the county initial intent resolution. Certain wastes are exempt from flow con
trol, including: 
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1. Commercial or industrial waste which is privately processed and reused; 

2. Waste separated by the generator for sale, reuse, or recycling; 

3. Single-family waste disposed of onsite; 

4. Commercial or industrial waste disposed of in a facility owned by the 
generator; 

5. Sewage or industrial sludge; 

6. Waste processed by a recycling or resource recovery facility which 
existed on or before January 1, 1984, or for which a feasibility report 
or permit application was received by the Wisconsin Department of 
Natural Resources by January 1, 1984; 

7. Solid waste from a town which has entered into an agreement with a city 
or village for the resource recovery or recycling of its wastes, if the 
city or village has a flow control ordinance; and 

8. Solid waste which any municipality determines is not suitable for recy
cling or recovery. 

The county or a municipality proposing flow control must determine that the 
use of such control is in the public interest, based upon a set of criteria 
specified in the law. These criteria include: 

1. That the required use will result in the reuse or recovery of material 
from solid waste; 

2. That the required use will lessen the demand for solid waste disposal 
facilities; 

3. That the required use will conserve natural resources or energy; 

4. That the required use is necessary to obtain the type and quantity of 
solid waste needed to make the facility economically feasible; 

5. That alternatives to the required use which may be used to obtain the 
necessary types and quantity of solid waste have been compiled, ana
lyzed, and considered; 

6. That the required use is consistent with planning efforts of the county 
or municipality; 

7. That the required use is consistent with any current solid waste manage
ment plan; 

8. That the operation of the facility is technically feasible and will not 
result in significant adverse environmental impacts; 

9. That the required use will be responsive to concerns expressed at the. 
public hearing; 
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10. That the construction and operation of the proposed facility will 
comply with Chapter 144 of the State Statutes and that all necessary 
permits, licenses, and approvals required by the Department of Natural 
Resources will be obtained; and 

11. That the proposed effective period of the flow control ordinance is 
reasonable. 

A public hea+ing must be held by the municipality prior to making any deter
mination that the required use is in the public interest. 

It should be noted that to date, this solid waste streamflow control power 
has not been utilized by any county or municipality in the State. However, 
several municipalities in the State have adopted initial intent resolutions, 
the first step in establishing flow control over the waste stream. The feature 
of the law which provides for compensation to affected facilities has been a 
significant deterrent to its use. The provision requires counties or munici
palities that utilize flow control to compensate owners of solid waste facili
ties for any adverse impacts of the imposition of a required use order. 
Landfill bwners are eligible for compensation only if the landfill is an 
approved facility as defined by Section 144.441(2)(a) of the State Statutes. 
All affected solid waste facilities are eligible for compensation, and Sec
tion 144.794(14) of the Statutes provides a specific formula for compensating 
owners of solid waste disposal facilities and collection services. The com
ponents of the formula vary for landfill owners and collection firms, and thus 
compensation needs to be evaluated on a case-by-case basis using the rules 
established in the Statutes. 

Cities and Villages 

Cities and villages possess adequate authority to implement solid waste 
management plans. Cities and villages are authorized under Sections 66.049, 
62.225, and 61.345 of the Wisconsin Statutes to deal with the collection 
and disposal of solid waste and the institution of recycling or resource 
recovery facilities. 

It is often difficult for a city or village to locate landfill sites within 
their own geographic area of jurisdiction. This is particularly true for many 
of the cities and villages in Milwaukee County because of the lack of environ
mentally suitable and politically acceptable tracts of land. Furthermore, site 
selection and construction and operation of a landfill require a substantial 
capital expenditure, and call for a long-term financial and legal commitment 
by the municipality. Consequently, the opening and subsequent operation of a 
landfill on an individual city or village basis may, as a practical matter, 
no longer be a feasible alternative for most of the communities in Mil
waukee County. 

Cities and villages can, however, effectively site other types of solid waste 
management facilities, particularly collection and transportation facilities. 
Recycling operations and resource recovery systems such as incineration with 
energy recovery can also be effectively carried out by cities and villages. 
However, it may not be practical for smaller communities to implement incinera
tion systems because of the capital costs entailed and the need to optimize 
the size of facilities so that some degree of economy of scale is achieved. 
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Metropolitan Sewerage District 

A county board may authorize a metropolitan sewerage district to exercise 
a11 of the solid waste management powers granted to the county board under 
Section 59.07 of the Wisconsin Statutes except the power to acquire land by 
eminent domain. County board approval is not required for the management of 
solid wastes contained in or produced as a by-product of district sewage 
treatment activities. Milwaukee County has not authorized the Milwaukee Metro
politan Sewerage District to assume solid waste management powers. 

Intergovernmental Ag reements 

Local governments may also provide for solid waste management through inter
governmental agreements under Section 66.30 of the Wisconsin Statutes. These 
joint agreements are clearly limited to those powers which the local govern
mental units can legally perform individually. 

Joint Sewerage Commission 

Solid waste disposal services may also be provided by a joint sewerage commis
sion formed by two or more cities, villages, town sanitary districts, or town 
utility districts under Section 144.07 of the Wisconsin Statutes. However, no 
such commissions exist in Milwaukee County. 

Private Sector 

The private sector, including both individuals and companies, has the implied 
authority to carry out solid waste management activities. There are many pri
vate concerns involved in collecting, processing, storing, and disposing of 
solid waste, and there are many industries that handle and dispose of the 
wastes generated by their industrial processes. While there is no specific 
legislative delegation of authority to private entities, they are certainly 
not prohibited from handling solid waste, and, as previously noted, such 
entities have played a large part in managing solid wastes generated in Mil
waukee County. 

Summary 

As discussed above, all local governmental units in Milwaukee County have been 
granted authority by the State to manage solid wastes. All of the above-noted 
institutional and legal arrangements are presently used for solid waste man
agement within Milwaukee County with two exceptions: 1) the County has no 
joint sewerage commission arrangements, and 2) the County has not granted 
solid waste management authority to the Milwaukee Metropolitan Sewerage 
District. Thus, nearly all of the institutional approaches may be considered 
to be viable means of implementing a solid waste management plan for Mil
waukee County. 

ORGANIZATIONAL AND COOPERATIVE ARRANGEMENTS 

Solid waste management services are most frequently provided under one of four 
basic arrangements: 
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1. As public services, usually by a governmental department. Under this 
arrangement, services are provided by counties or municipalities with 
public employees and publicly owned equipment. 

2. By private firms under contract to a governmental unit. Under this 
arrangement, the contractor retains the labor and owns the equipment 
involved, and must meet performance criteria set forth in the contract 
governing the provision of the services. 

3. By private firms in open competition, with little, if any, governmental 
regulation. Under this approach, the private contractor makes arrange
ments for the provision of services directly with the households, busi
nesses, and industries generating the solid wastes. 

4. By private firms operating under exclusive franchises by which each is 
licensed to operate alone in a given area. This option is generally 
applicable only to the collection function and is considered viable for 
use in Milwaukee County only as a collection arrangement. 

Numerous variations of these four basic types of public and private solid 
waste management operations are possible. Table 35 lists eight organizational 
alternatives with the advantages and disadvantages, as well as other selected 
information on each alternative. Those alternatives considered practicable for 
use in Milwaukee County are noted. The alternatives are discussed below. 

Privately Owned and Operated Solid Waste Management System 

Under this alternative, a particular solid waste management system component 
would be owned and operated on a private commercial basis. Generally, the 
operator would contract for services with the local units of government. The 
principal advantage of this system is that the local units of government do 
not incur a large capital expenditure for development and operation of the 
solid waste management facilities. The principal disadvantage is that the 
local communities have less control over the costs and operational methods 
used. In addition, planning for systems operated by private industry is 
unlikely to be an open process in which local officials and citizens can 
participate in order to ensure that both the existing and future waste man
agement needs of the community are met most effectively and efficiently. 
Such a system is considered a viable alternative for Milwaukee County for all 
the solid waste management system components. 

I ndividual Municipally Owned System Operated by a Private Contractor 

Under this alternative, each local unit of government would own solid waste 
management facilities designed and operated solely to meet local needs. The 
facilities would be operated by a private contractor who would contract for 
services with the local unit of government as a cooperating agency. The prin
cipal advantage of such a system is that the local units of government have 
control over the development and operation of the solid waste management sys
tem component serving their communities. Such systems may, however, require 
large capital outlays by local units of government, and high unit and total 
operating costs owing to the lack of economies of scale. In addition, such a 
highly localized system of solid waste management is not likely to provide 
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Sol id Waste Management 
Organ izat i Dna I Arrangements 

Private Iy Owned and 
Operated Systems 

Individual Municipally OWned 
and Privately operated Systems 

Indivudal Municipally OWned 
and Operated Systems 

Multimunlcipally OWned Systems 
Operated by Private Concerns 

Table 35 

SELECTED INFORMATION ON ALTERNATIVE SOLID WASTE 
MANAGEMENT ORGAN IZATIONAL ARRANGEMENTS 

AdvantAges of Appf ieation 
in Mi Iwaukee county 

-No large capital expenditure 
by loca I government for 
development and operation 

-Users do not pay for service 
through increased taxes 

-Loea I government does not 
face uncerta int ies of new 
technologies and fluCuating 
markets for recyClable goods 

-Potent ia I for improved cost 
effect i veness 

-Private contractor contrib
utes to tax base 

-Provides for a high level of 
autonomy and control by the 
I oca I commun i ty in the 
development and operation 
of the so / 'd waste manage
ment system 

-Provides for total control of 
all aspects of sol id waste 
management in the community 

-Large capital expenditure for 
deve lopment and ope ra t j on of 
the sol id .... aste system would 
be shared by cooperating 
communities 

-Provides for a significant 
amount of loca I autonomy 
and contro I of the system 
by the local units of 
government 

-Potential for improved cost
effectiveness over the indi
vidual municipal systems 

Disadvantages of Appl ieation 
in Mi !waukee County 

-Decisions by contractor based 
primari ryan financial 
considerations 

-Limited control by local units 
of government over sol id 
waste management fees and 
services in the community 

-Does not provide for county
.... ide long-range planning 

-Requi res large capita I expen
diture by local unit of 
government for development 
and operation of the sol id 
.... aste management system 

-Does not provide for county
.... ide long-range planning 

-LOCB I governments face the 
uncerta inty of ne .... technology 
and fluctuating markets for 
recyclable goods 

-Potentia I for high cost due to 
small scale 

-Requires large capital expen
diture by loca I unit of 
gave rnment fo r deve lopment 
and operation of the sol id 
..... a s te sys tem 

-Does not prOvide for county" 
wide long-range planning 

-Local governments ..... ould face 
the uncerta inties of ne .... 
technology and fluctuating 
markets for recyclable goods 

-Potential for inefficiency and 
high cost due to small scale 

-Requi res a high level of 
coope ra t i on bet .... een the pa r
ticipating communities 

-Requires large capital invest
ment for local units of 
government 

-May not provide for countywide 
long-range planning 

-local governments would face 
the uncertainty of ne .... tech
nology and fluctuating 
markets for recyclable goods 

Decision Policy and 
Dec i s ion-Makers 

Private contractor and 
negOtiations .... ith 
generators 

Board, commission, or 
agency with pol icy
making and review 
author; ty represent
ing the municipal ity 

Board, commiSSion, or 
agency with pol icy
making and review 
authority represent
ing the municipality 

Board, commission, or 
agency .... ith pol icy
making and review 
authority represent
ing all participating 
municipalities 

Methods for Distribution 
of CostS 

Individual user fees and con
tracts with municipalities 

-Charges based o.n service, 
.... aste quantity (weight or 
volume). waste type, popula
tion, equal ized assessed 
va luation, or any combina-
t ion of these 

-Payments made to pOI iCy
making unit by participating 
municipality and individual 
users and then passed on to 
private contractor; or muni
cipalltyand individual 
users make payments directly 
to private contractor 

-Charges based on service, 
.... aste quantity (weight or 
VOlume), waste type~ popula
tion~ equal ized assessed 
valuation or any comblna-
t i on of these 

-Payments made to po I I cy
making unit by participating 
municipality and indlvudal 
users to cover capital and/ 
or operating costS 

-Charges based on service, 
waste quantity (weight or 
volume), .... aste type, popula
t ion~ equa I {zed assessed 
valuation~ or any combina
tion of these 

-Payments made to pOllcy
making unit by participating 
municipal ities and Indi
vldua I users and then passed 
on to private contractpr; or 
participating municipalities 
and individual users make 
payments di rectly to private 
contractor 

Va i I Y Management 

Private contractor totallY respon
sible for management 

Private contractor responsible for 
day-ta-day management subject to 
approva I and periodic review by 
pol icy-making unit 

Pe rsonne I hired by po I i cy-ma king 
unit with delegated authority to 
manage system subject to approval 
and periodic review of por icy
making unit 

Private contractor responsible for 
day-to-day management subject to 
approval and periodic review of 
pal icy-making unit 

Conclusions Regarding Application 
in Mi Iwallkee County 

Viable alternative 

Not a viable alternative for major 
system components such as a land
fi II. Could be viable for a trans
fer station 

Not a viable alternative for major 
system components such 8S a land
fi II. Could be viable for a trans
fer station 

Viable alternative which would be 
most appl icable for transfer sta~ 
tions and recycl ing centers. The 
alternative has limitations for 
major components such 8S a /aodfi II 



So lid Waste 14anagellt8ot 
Organizational Arrangentents 

MUltil\unicipa'lty OWned and 
Ope ra ted Sys tams 

County OWned systems Operated 
by Private Contractors 

Coun ty OWned and 
Operated System 

Multicounty Sol id Waste 
Management System 

Source: SEWRPC. 

Advantages of Appl ication 
in Mi Iwaukee County 

-Provides for total control of 
all aspects of sol id waste 
management in the cooperat
ing communities 

-Improved cost-effect iveness 
over individually o .... ned and 
operated municipal sol id 
.... aste management systems 

-large capital expenditure for 
development and operation of 
sol id waste management 
facll ity would be shared by 
county residents 

-Provides for implementation 
of long-range countywide 
planning 

... Provides for a significant 
allount of cant ro I by the 
County over the sol id waste 
management system and its 
operation 

-Potential for increased cost
effectiveness and efficiency 
because of increased size 
and scope of the system 

-Large capital expenditure for 
development and operation of 
the sol id waste management 
system wou I d be sha red by 
county res I dents 

-Provides for implellMlntation 
of long-range countywide 
planning 

-Provides for total control 
of the so lid waste manage
ment system by the County 

-Potent la I for increased cost
effectiveness and effic lency 
because of increased size 
and scope of the system 

-La rge cap I ta I expend i tures 
for development and opera
tion of the sol id waste 
management system would be 
shared by residents of more 
than one county 

-Provide for regional ized 
long-range solid waste 
management p lann i ng 

-I ncreased cost-effect iveness 
and operating efficiency 

Table 35 (continued) 

Oisadvantages of Appl ication 
in Mi ' .... aukee County 

-Requires large capital expen
diture by the local units of 
government for development 
and operation of the sol id 
'Waste management system 

-May not provide for countywide 
long-range planning 

-Loca I cooperating communities 
face the uncertainty of new 
technology and fluctuating 
markets for recyclable goods 

-Requi res a high level of 
coope ra t ion bet ..... een the pa r
ticipating communities 

-Requi res high level of inter
commun i ty coope ra t i on and 
coordination 

-Requires large capital expen
d i ture by county government 

.. County ..... ou I d face the unce r
tWinty of new technology and 
fluctuating markets for 
recyclable goods 

-Requi res high level of inter
commun I ty coope ra t I on and 
coordination 

-Requ ires tha t the county face 
the uncerta Inty of new tech
nOlogy and fluctuating 
markets for recyclable goods 

-Requ ires tha t the County be 
involved with day-to-day 
operation of the facility 

-Requires large expenditure by 
county government for capital 
and operation 

-Requi res very high level of 
i ntercommun i ty cooperat Ion 
and coordination 

-Requires large capital expen
d i tu re by county gove rnment 

-Reduces the amount of control 
local communities have on the 
system 

Decision Policy and 
DeC i s lon-Makers 

Board. commission. or 
agency with pol icy
making and review 
authori ty represent
ing all participating 
municipalities 

Coun ty boa rd comm i t tee 
or county depa rtment 
or board ..... Ith pOl iCY
making and review 
authori ty 

County boa rd comrn I t tee 
or county depa rtment 
or board with pol iCy
making and review 
authority 

I ntercounty boa rd com
mittee or Intercounty 
depa rtment 0 r boa rd 
with pOlicy-making 
and review authority 

Methods for Distribution 
of Costs 

-Ch. rge s ba sed on se rv I ce. 
waste quantity ( ..... eight or 
volume). ..... aste type, popula
t ion, equa I ized assessed 
valuation, or any combine-
t Ion of these 

-Payments made to pol icy
making unit by participating 
municipal ities and indi
vidua I users to cover 
capital and/or operating 
costs 

-Changes based on service, 
waste quantity (weight or 
volume" waste type, popula
tion, equalized assessed 
valuation, or any combina-
t i on of these 

-Payments made to County by 
partiCipating municipalities 
and individual users and 
then passed on to private 
contractor; or participating 
municipalities and Indi
vidua I users make payments 
directly to private con
tractor 

-Charges baseC!l on service, 
waste quantity (weight or 
VOlume), waste type. popula
tion, equalized assessed 
valuation, or any combina-
't i on of these 

-Payments ",ade to the County 
by participating municipali
ties and Individual users 

-Cha rge s ba sed on se rv i ce, 
waste quantity (weight or 
volume), waste type, popula
t ion, equa I ized assessed 
valuation, or any combina
tion of these 

-Payments made to partici
pating counties by partici
pating municipalities and 
Ind ividua I users 

- -

08 i Iy HIInagement 

Personnel hi red by pol icy-making 
unit with delegated authority to 
manage system subject to approva I 
and periodic review of pol iCy
Rlaking unit 

Private contractor responsible for 
day-to-day management subject to 
approval and periodiC review of 
pol icy-making unit 

Hired administrator or manager or 
member of county department or 
board responsible for day-to-day 
manage"ent subject to approva I 
and periodic review of pol icy
making unit 

Hired administrator or manager or 
member of intercounty department 
or board responsible for day-to
day management subject to 
approva I and period ic review of 
pOllcy-lDaking unit 

Conclusions Regarding Appl ication 
in Hi ' .... aukee County 

Viable alternative ..... hich would be 
most appl icable for transfer sta
tions and recyelin!l centers. The 
alternative has I imitations for 
major components such as a landfi II 

Viable alternative 

Viable alternative 

Viable alternative 

- - - -
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a coordinated, long-range solution to solid waste management in Milwaukee 
County. Moreover, the development of solid waste facilities is sufficiently 
complex that it is unlikely that each community would be successful in provid
ing for its own needs at an acceptable cost in the long term. 

Such a system is a viable alternative for further consideration only by the 
larger municipalities in Milwaukee County for major system components such as 
landfills or incinerators. This arrangement could be viable for any community 
for components such as recycling centers or transfer stations. 

I ndividual Municipally Owned and Operated Solid Waste Management System 

Under this alternative, the individual municipalities would own and operate 
the required solid waste management facilities. The principal advantage of 
such a system is that the local unit of government has full control of the 
local solid waste management system. However, this alternative would necessi
tate a large capital outlay by each local unit of government owing to the lack 
of economies of scale. In addition, such a system may not function as an inte
grated system throughout the County. 

Such a system is a viable alternative for further consideration only by the 
larger municipalities in Milwaukee County for major system components such as 
landfills or incinerators. This alternative could be considered viable for any 
community for components such as recycling centers and transfer stations. 

Multimunicipally Owned System Operated by a Private Contractor 

Under this alternative, two or more local units of government would jointly 
own the required solid waste management facilities. The facilities would be 
operated by a private contractor who would generally contract to provide ser
vices to the cooperating governments. The principal advantage of this system 
is that it provides for a high degree of local municipal control over the 
development of facilities and services while the daily operation and overall 
management of the system is performed by a private contractor. Furthermore, 
implementation of such a system ensures that a single municipality is not bur
dened with a large capital outlay for development and operation of the system. 
Even the shared costs, however, are likely to be high. The principal disadvan
tage of this system is that it may not provide for a fully coordinated 
approach to solid waste management in Milwaukee County. Furthermore, implemen
tation of such a system could result in a loss of economies of scale since 
a number of such systems may be formed within the County, with the potential 
for large capital outlays and unnecessary duplication of effort. These disad
vantages could, however, be overcome by the coordination afforded in a county
wide planning effort. Such a system is a viable alternative for further 
consideration by all communities in Milwaukee County for all components. 

Multimunicipally Owned and Operated Solid Waste Management System 

Under this alternative, two or more local units of government would cooperate 
in the joint ownership and operation of the required solid waste management 
facilities. The principal advantage of this system is that the solid waste 
management needs of the communities involved would be adequately addressed and 
the operation of the system would be under the control of the cooperating 
local units of government. The principal disadvantage of such a system is that 
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the communities may be required to make large capital outlays for development 
of the solid waste management system. Implementation of such a system may not 
provide a comprehensive, long-range solution for solid waste management within 
Milwaukee County. Such a system is a viable alternative for further consid
eration by all municipalities in Milwaukee County for all components. 

County-Owned System Operated by a Private Contractor 

Under this alternative, the County would own the required solid waste manage
ment facilities, with the facilities being operated by a private contractor 
who would contract to provide services with the local units of government, as 
cooperating agencies. The principal advantage of this system is that it pro
vides for economies of scale through development of those facilities needed on 
a countywide basis. Development of these facilities would be based on a long
range plan, and the needs of the entire County could be met with a minimum of 
duplicated effort and expense. This alternative would provide for some degree 
of county control while utilizing the expertise and incentive of private 
operation. The principal disadvantage is that a large capital outlay would 
have to be borne by the County. The system would have to be flexible enough to 
provide reliable service for all the varied amounts and types of solid waste 
generated in the County. Such a system is a viable alternative for further 
consideration in Milwaukee County. 

County-Owned and -Operated Solid Waste Management System 

Under this alternative, the County would own and operate the required solid 
waste management facilities and system. The principal advantage of this system 
is that the County is in full control of all aspects of solid waste management 
and is able to implement a long-range, comprehensive plan. Furthermore, the 
greatest economies of scale could be achieved through implementation of this 
system. The principal disadvantage of this alternative is the capital and 
operation and maintenance costs that would accrue to the County. Such a system 
would have to be flexible enough to provide reliable service for all the 
varied amounts and types of solid waste generated in the County. Such a system 
is a viable alternative for further consideration in Milwaukee County. 

Multicounty Solid Waste Management System 

Under this alternative, two or more counties would jointly own the required 
solid waste management facilities. Under such an organizational arrangement, 
either the cooperating counties would operate the facilities, or the counties 
would retain a private contractor for operation. The principal advantage of 
this system is that an areawide approach would provide the greatest economies 
of scale. Furthermore, the capital outlays would be shared by a broad base. 
The principal disadvantage is that a high level of stable, long-term coordina
tion and cooperation among the participating counties would be required. With
out such cooperation, the diversified needs for solid waste disposal by the 
communities concerned may not be met. 

At the present time, the counties bordering Milwaukee County are proceeding 
with the preparation and implementation of county-oriented solid waste man
agement plans. The current emphasis by the Wisconsin Department of Natural 
Resources is on supporting and encouraging solid waste management planning at 
the county level. Thus, a system that provides for the needs of Milwaukee 
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County alone may offer a less than cost-effective, long-term solution, particu
larly with respect to special solid waste management needs such as leachate 
disposal and disposal of toxic and hazardous wastes. Thus, as the management 
plan is developed, a system which serves an area larger than the County in 
some or all aspects may need to be considered. 

ALTERNATIVE FINANCING MECHANISMS 

A practical plan for financing a solid waste management system is dependent on 
the type of management organization utilized, since each type of organization 
has certain legal financing options associated with its structure. The financ
ing needs for solid waste management can be broken down into two categories: 
capital financing and operation and maintenance financing. Methods of financ
ing presently utilized in Milwaukee County are discussed in Chapter II. The 
methods of financing used by 16 countywide solid waste management systems 
operating in the State of Wisconsin are shown in Table 36. It should be noted 
that none of the counties listed presently operate an incinerator disposal 
system. Alternative mechanisms which can be considered in financing solid 
waste management systems are discussed below. 

Capital Cost Financing 

The development of solid waste management systems often requires large capital 
outlays. Local units of government and private industry may not have suffi
cient capital on hand to develop the system without borrowing. The cost of 
interest over the lifetime of a loan can be a very substantial expense. Thus, 
it is necessary to look for financing techniques that minimize this cost. 

Local units of government have the folloWing alternatives available to them 
for financing capital expenditures for solid waste management systems: 

• Pay-as-you-go 
• Reserve fund financing 
• Loans from the state trust funds 
• General obligation bonds 
• Special assessment bonds 
• General obligation-local improvement bonds 
• Public improvement bonds 
• Revenue bonds 
• Promissory notes 
• Bond anticipation notes 
• Contractors' certificates 
• Grants 
• Leasing 

In actual practice, pay-as-you-go, reserve funds, general obligation bonds, 
and promissory notes are most often used. 

The pay-as-you-go system can be the least costly system for financing any 
capital expenditure. It requires having sufficient revenues to pay all bills 
for capital expenditures as they come due. This alternative may not be prac
tical for very large systems. However, it can be used to fund parts of a 
total system. 
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Table 36 

CAPITAL AND OPERATIONS COST MECHANISMS UTILIZED TO FINANCE 
COUNTYWIDE SOLID WASTE MANAGEMENT LANDFILL SYSTEMS: 1984 

County Capital Costs Ope ra t i on and Maintenance Costs 

Brown Genera I obi igation bonds and User fee of $8 per ton 
genera I revenues 

Dane Genera I obi igation bonds User fee of $10 per ton 
Genera I revenues p I us a promi ssory User fee of $10 per ton 

note 

Eau Cia i re Genera I ob I igat ion bonds User fee of $8.05 per ton, plus 
$11.45 per ton on tax role 

Fond du Lac Genera I revenues User fee of $15 per ton 

Green Wisconsin State Trust Fund Local governments are bil led a per-
centage of the total ope rat ing costs 
based on estimated annual tonnage 

Juneau Genera I revenues User fee of $10 per ton 

La Crosse Genera I obi igation bonds User fee of $8.50 per ton 

Li ncol n Ci ty of Merri I I provided initial City of Merri 11 pays $4.75 per capita 
capital funds from revenue sha ri ng for town res i dents, $7.16 per capita 
account. An improvement account for city res idents 
and machinery account have been 
estab I i shed to cover future 
capital costs. Dollars for these 
accounts are provided by revenues 
generated by landfi II operation 

Ma rathon Promissory note (repaid by genera I User fee of $14 per ton 
revenues) 

Me rquette Genera I revenues --
Monroe Genera I revenues 55 percent of the operations budget 

is acquired th rough use r fees cha rged 
to res idents, and 45 pe rcent is 
acquired through user fees charged 
to comme rc i a I and industria I sources 

Oneida Genera I revenues User fee of $17.50 per ton 

Outagamie Ente rp rise fund ( same principle User fee of $10.50 per ton for county 
as municipal revenue bonds with users, $15 per ton for noncounty users 
dollars borrowed and repa id by 
the revenues generated by the 
landfi II ope rat ion) 

Sauk Genera I revenues Waste generator factor--municipal ities 
are charged according to the amount of 
waste generated. Estimates of waste pro-
duced per employee are used to calculate 
commercial and industrial user fee 

Shawano Genera I revenues Not avai lable 

Winnebago Promi ssory note ( repa id by genera I User fee of $10 per ton for county users, 
revenues) $22 per ton for noncounty users 

Source: Wisconsin Department of Natural Resources and SEWRPC. 
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A variation of the pay-as-you-go system is a reserve fund maintained for 
future expenditures. This reserve fund would be invested until it is needed. 
Building up a reserve fund avoids having to pay future interest costs for 
borrowed money; however, it does involve the use of money collected from 
taxpayers or users which will be used to support future facilities that those 
contributors may not use. 

The state educational funds, set up by Section 25.01 of the Wisconsin Stat
utes, include four different funds--the common school fund, the normal school 
fund, the university fund, and the agricultural college fund. This trust fund 
will loan money to village, city, or county governments for any projects for 
which the municipality has borrowing authority. Loans from the state educa
tional fund are general obligations of the community. There is a maximum limit 
of 20 years and $350,000 for a loan from the state educational fund, and there 
is approximately $15 to $16 million available per year. 

Another form of long-term borrowing is the general obligation bond. Counties, 
cities, and villages can issue general obligation bonds for the financing of 
solid waste disposal systems. General obligation bonds pledge the faith of the 
community for repayment of the bonds. The bonds are rated on the credit rating 
of the entire community and not the individual project. No general public vote 
is needed by the local government electorate on the issuing of a general obli
gation bond unless a petition requesting such a vote of at least 10 percent of 
the voting public is presented to the local unit of government. The amount of 
money borrowed under a general obligation bond is limited by the debt limit of 
the county, city, or village, with the current limit at 5 percent of equalized 
property value. General obligation bonds are usually suitable for situations 
in which a minimum of about $500,000 is to be borrowed. 

Special assessment bonds can be issued by all local units of government for 
any project that is to be financed by a special assessment on local property. 

Counties, cities, villages, and towns can also issue general obligation-local 
improvement bonds. Again, these bonds are sold in anticipation of revenues 
from special assessments. In towns, the voters must give their approval in a 
referendum to the issuance of general obligation-local improvement bonds. 

Public improvement bonds can be issued by all local municipalities to finance 
public works projects. These bonds must be repaid within 20 years. 

Revenue bonds can be issued by towns, villages, and cities for solid waste 
collection and disposal facilities, with the revenue to be derived from the 
facility constructed. Revenue bonds are mortgage bonds for periods of less 
than 40 years. Because the revenue bond is to be repaid by the revenue of the 
project to be financed, a detailed financial and technical assessment of the 
project must be carried out in order to market revenue bonds. Revenue bonds 
generally have higher interest rates than do general obligation bonds. These 
bonds are generally used for projects requlrlng larger capital expenditures in 
the range of $1 million or more. These bonds are not subject to the community's 
debt limit or to referendum approval. 

For short-term borrowing, municipalities can issue promissory notes or bond 
anticipation notes for the acquisition of land or for public works projects, 
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and are a general obligation of the municipality. Promissory notes are issued 
for periods of up to 10 years. Bond anticipation notes are for periods of five 
years or less and represent municipal borrowing up to the period when the 
bonds are sold. 

In short-term situations, contractors' certificates can be used to raise money 
in anticipation of uncollected special assessments. Contractors' certificates 
represent liens against the property with special assessments. 

Grants from state or federal agencies are another source of capital. At this 
time, no state grants are available for financing capital expenditures for 
solid waste management. However, grants are available for solid waste manage
ment planning, feasibility studies, and special demonstration projects for 
solid waste disposal systems under the Wisconsin Fund. 

A primary source of financing for utilities and facilities is the Community 
Development Block Grant (CDBG) program. Milwaukee County is an entitlement 
entity under the CDBG program and, therefore, is not eligible for funds from 
the small cities CDBG program administered by the Wisconsin Department of 
Development. On an annual basis, Milwaukee County receives funding appropria
tions from the U. S. Department of Housing and Urban Development based upon 
population levels, poverty levels, overcrowded housing, and age of the housing 
stock. The objective of this program is to develop viable urban communities 
with decent housing and suitable living environments, and to expand economic 
opportunities, principally in low- and moderate-income areas. Activities that 
are eligible for funding under the CDBG program include: acquisition of real 
property; acquisition, construction, reconstruction, or installation of public 
works facilities, and other improvements; and construction of new buildings 
and rehabilitation of existing buildings. Each year a portion of the Milwaukee 
County entitlement CDBG funds is utilized directly by the County to implement 
projects, and another portion is distributed to local units of government 
within the County for specific projects. The Cities of Milwaukee, Wauwatosa, 
and West Allis receive their own CDBG funds. 

The U. S. Department of Commerce, Economic Development Administration (EDA), 
provides grants to eligible local units of government for projects in support 
of public works and other facilities developments which result in the creation 
of new permanent jobs. EDA funds are available for public works projects for 
up to 50 percent of eligible project costs. In May 1985, the Milwaukee County 
overall economic development program plan was approved by the U. S. Department 
of Commerce, Economic Development Administration. With the approval of this 
plan, local units of government in Milwaukee County, as well as Milwaukee 
County itself, are eligible to apply for these funds. It should be noted that 
federal regulations prohibit the use of EDA funds for public works projects 
which result in the installation of equipment that generates electricity for 
public or private use. 

As an alternative to a municipality raising money for capital expenditures, 
leasing land or equipment can be effective. Leasing is a relatively simple 
method of acquiring needed facilities. Leasing, however, may have high inter
est or service charges. 

208 

I 



Private industry has the following options for financing capital improvements: 

• Pay-as-you-go 
• Bank loans 
• Corporate bonds 
• Corporate stock 
• Industrial revenue bonds 
• Grants 
• Leasing 

As described earlier, pay-as-you-go means having sufficient revenue to pay 
bills for capital expenditures as they come due. 

Bank loans are commonly used to raise capital for private industry and indi
viduals. Normally, a bank will require detailed analysis of the financial and 
technical feasibility of the proposed project before proceeding with a loan. 

Corporate bonds are frequently used by large businesses to raise capital. 
These bonds pay interest to the purchaser and the bond is repaid on the redemp
tion date. Corporate bonds are often thought of only for large corporations; 
however, small corporations also will often issue bonds which are normally 
sold within the community of the corporation. 

Corporate stock is a share of a corporation which can be sold to raise capi
tal. Stock owners own the corporation and have the right to vote on major 
company policy decisions and to vote for the board of directors. The company 
is never expected to repay purchasers of its stock their purchase price. The 
value of the stock is in the dividends it earns and the value it has due to 
the value of the corporation. 

As is the case with municipalities, private industry can sometimes obtain 
grants for the construction of solid waste disposal facilities. However, at 
the current time no state or federal grants for sanitary landfills are avail
able for private industry. 

The U. S. Department of Commerce, Small Business Administration, Section 503-
certified development company program can be used by private industry to 
finance capital improvements. Certified development companies are organized 
under provisions set forth by the U. S. Department of Commerce, Small Business 
Administration, to provide long-term, fixed-assets financing for the acqui
sition of land; building construction, expansion, and renovation; and the 
purchase of equipment. Loans are usually available for a term of up to 
25 years at below-market interest rates. In addition, the Milwaukee Economic 
Development Corporation (MEDC) is authorized to provide private financing to 
companies located in Milwaukee, Ozaukee, Washington, and Waukesha Counties. 

The U. S. Department of Commerce, Economic Development Administration, through 
its business development program, provides loan guarantees to banks that are 
making loans to businesses for expansion projects. Direct loans to businesses 
are also available through the business development program. 

Industrial development revenue bonding is a method of public financing used 
to assist private industry in the construction, enlargement, or equipping of 
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business and industrial firms. Industrial development revenue bonds are issued 
by a local unit of government, and serve to build the community's industrial 
base, broaden the property tax base, and potentially provide additional employ
ment opportunities. Industrial development revenue bonds are attractive in the 
bond market because purchasers of the bond are not required to pay taxes on 
the interest earned by the bond purchased. Industrial development revenue 
bonds are not general obligations of the issuing local unit of government. The 
local unit of government issuing industrial revenue bonds is simply in part
nership with the business or industry. These bonds are made available on a 
first-come, first-served basis. The amount of money available statewide in 
1984 was based on a $150 per capita limit and totaled $544,900,000. 

A city designated as eligible by the U. S. Department of Housing and Urban 
Development can apply for an urban development action grant, which the city 
can then lend to a private business or developer for projects involving job 
creation and rehabilitation and/or construction of public, commercial, indus
trial, and residential structures. Currently, the City of Milwaukee is the 
only city in Milwaukee County designated as being eligible for this program. 

The Wisconsin Housing and Economic Development Administration (WHEDA) provides 
low-interest financing to businesses and individuals with current annual sales 
of $35 million or less through its small enterprise economic development 
(SEED) program. SEED money can be used for the purchase, expansion, and 
improvement of land, plants, and equipment, and for depreciable research and 
development expenditures, so long as such projects result in the creation and 
maintenance of permanent jobs. Eligible projects include manufacturing estab
lishments and storage and distribution facilities for manufactured products; 
national or regional headquarters; retail establishments located in Urban 
Development Action Grant projects or tax incremental financing districts; 
research and development facilities; recreation and tourism facilities; and 
facilities involving the production of raw agricultural commodities. The SEED 
program is most useful to firms purchasing existing facilities, to firms 
located in municipalities that do not offer industrial development revenue 
programs, to firms which require fixed-rate, long-term capital, and to credit
worthy firms that cannot find a buyer for their bonds. 

Along with the preceding methods for raising capital, private industry can 
lease items, thereby avoiding raising the capital to purchase the items. Leas
ing is a highly flexible method of acquiring goods, but is usually associated 
with high interest or service charge costs. 

Operation and Maintenance Cost Financing 

Operation and maintenance costs, as well as capital costs, must be financed. 
Governments in Wisconsin have a larger range of options for generating reve
nues for the operation and maintenance of solid waste management systems than 
for generating funds for capital expenditures, including user fees, property 
taxes, special assessments, sales taxes, recycling, and waste management funds. 

For solid waste management systems operated by private industries, the options 
for raising revenue for the operation and maintenance of solid waste management 
systems are limited to user fees, billing of local units of government, recy
cling, and waste management funds. 
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User fees can be based upon the amount of waste disposed of in a landfill or 
other facility, with the charge for disposal based on the tonnage or volume of 
waste disposed of. Other landfills will charge user fees based on the diffi
culty in handling the material. User fees have the advantage of being a very 
equitable system since payment is based upon use. However, user-fee systems 
have administrative costs which can be substantial, such as, at landfills, the 
cost of the scale and the scale operator. 

Revenues for solid waste management systems are often generated through taxes. 
Although private industry cannot levy taxes, private companies that provide 
solid waste management disposal services for a local unit of government can 
bill the government and have the town, village, city, or county pass on the 
cost of solid waste management through a local tax. Three types of taxes that 
are available in Wisconsin for generating revenue for solid waste management 
are property taxes, special assessments, and sales taxes. Property taxes are 
relatively easy to administer, but, with regard to equitability, there is no 
direct relationship between the value of a property and the amount of solid 
waste management service received by a property. In fact, in some communities, 
businesses, and industries do not receive any tax-supported solid waste man
agement services despite the fact that they pay property taxes. One additional 
disadvantage is that there is a limit on the amount of property tax that local 
units of government can levy. As previously discussed, towns cannot have a 
property tax in excess of 1 percent of total assessed valuation. For villages, 
the limit is 2 percent of equalized assessed valuation; and for cities the 
limit is 3; percent of equalized assessed valuation. 

Another type of revenue-generating tax is the special assessment. The Wis
consin Statutes allow any town, village, or city to make special assessments 
against property for the value of service received. Special assessments have 
an advantage in that they can be more equitable than other taxes, with the 
assessment equal to the level of service provided. One disadvantage of special 
assessments is that the administrative costs are higher than for general prop
erty taxes. With a special assessment, each property must have a specific 
assessment related to the level of service. Counties cannot levy special 
assessments; however, it would be possible for a county to bill each community 
for solid waste services, with each community then developing a special 
assessment for the property within its jurisdiction. 

A third type of local tax available in Wisconsin is the sales tax. 
Section 77.71 of the Wisconsin Statutes allows counties to levy a sales tax 
of up to 0.5 percent of gross retail sales, with the tax going back to the 
towns, villages, and cities. This tax would be collected and distributed by 
the State and, therefore, would have relatively low administrative costs for 
the local jurisdictions. 

A well-developed recycling program can reduce the amount of waste that goes 
into the landfill and provide revenue. However, many resource recovery pro
grams are not profitable. On the other hand, source separation programs can be 
profitable, as they rely to a great extent on voluntary labor. However, the 
potential revenues generally are used for operation improvements and for sup
port of the community groups providing the labor. 

Another source of revenue is the waste management fund. Legislation enacted in 
1978 provides for a state waste management fund. The waste management fund can 
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provide money for the long-term care of solid waste landfills throughout Wis
consin, as well as payment for the clean-up of damage from an unplanned inci
dent at a landfill licensed under the new state regulations. However, these 
funds are not used for the establishment of new landfills. All landfills 
are required to contribute to the waste management fund, but only landfills 
licensed under the new state regulations are eligible to receive funds from 
the fund. 

It appears that user fees, property taxes, and private industry billing of 
local units of government are viable options for raising revenue for operation 
and maintenance. The use of a sales tax does not appear to be locally accept
able, while the use of recycling revenues would have only limited benefits 
since the profits generated from recycling operations may generally be 
expected to be small, and some revenues may be directed toward other civic 
projects by the volunteer groups operating the center. The waste management 
fund is used to provide compensation in the event of an incident at an exist
ing or abandoned landfill that causes environmental damage, and does not 
provide funds for the establishment of new sanitary landfill facilities. 

OPERATIONAL MANAGEMENT AND STAFFING 

Operational management and staffing is an important element of any solid 
waste management system. As already noted, solid waste management can be 
organized and operated by the county, private contractor, municipalities, or 
several cooperating municipalities. Various options exist for carrying on 
day-to-day solid waste management operations, and for assigning policy
making responsibilities. 

Day-to-day management may be assigned to public employees at different levels 
of government or to a private contractor, or can be left entirely in the hands 
of private operators who then negotiate with individuals or local units of 
government to provide services. Supervisory responsibility and daily adminis
tration may be assigned to a solid waste manager, a department of engineer
ing or public works, a private firm, or a sanitary district staff. Shared 
staff within a county or between cooperating municipalities should also 
be investigated. 

Overall management of the system must be assigned to a policy-making body. 
Potential options include a county solid waste management board, the county 
board itself, sanitary districts, or governing bodies of cities, villages, or 
towns. Intergovernmental arrangements would require specific assignment of 
duties and powers between the participating entities. 

Potential personnel needs for varying levels of solid waste management service 
must be considered. A particularly significant decision is whether to use 
government employee staffing or private firm contracting. Consideration should 
be given to staff size, experience, training or educational attainment require
ments, supervisory needs, and staff location. The number of employees needed 
to operate a countywide system is dependent upon the type of facilities pro
vided. Table 37 provides an indication of the level of effort needed, listing 
the employees involved in 15 county landfill operations around the State. 
Incineration operations may be expected to require from 5 to 40 employees, 
depending on the size of the operation, the amount of solid waste processed, 
and the hours of operation. 
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Table 37 

EMPLOYEES INVOLVED IN DAILY OPERATIONS 
OF SELECTED COUNTYWIDE LANDFILLS: 1984 

Capacity 
in Mi II ion Number Number of 

Cub i c Va rds Number of of Scale Manager-
County Unless Noted Equipment Operators Operators Supe rv i so rs 

Brown 
( two landfills) 2.7 2 1 --

2.1 2 1 --
Dane 

(two Illndf ill s) 2.1 2 1 1 
3.8 1 1 1 

Eau Cia i re 1.5 3 1 1 
La Crosse 880,000 tons 1 1 1 
Ma ra thon 2.2 3 1 1 
Oneida 0.9 2 1 --
Sauk -- 2 -- 1 
Winnebago -- 5 1 1 
Fond du Lac 750,000 tons 1 county employee, -- --

2 private contractors 
Green -- 3 employees 8 -- --
J unea u 0.6 2 employees 1 1 
Lincoln 350,000 tons 2 employeesa -- --
Monroe -- 1 employeea -- --
Outagamie 200,000 tons 2 employees 1 1 

pe r yea r 
Shawano -- 1 employee -- --

aJob assignments not identified. 

Source: Wisconsin Department of Natural Resources and SEWRPC. 

The management of 
responsibilities: 

a solid waste facility involves the 

Number 
of Clerks 

----
--

1 
--
--

1 
--
------
--

1 pa rt-t i me ----
1 

--

following 

1. Hiring personnel to operate the waste management system in accordance 
with appropriate personnel procedures. 

2. Negotiating and drafting contracts and agreements. 

3. Designing, constructing, maintaining, and operating facilities and 
services. 

4. Selecting and investigating sites and facilities. 

5. Purchasing equipment and facilities. 

6. Fulfilling state solid waste management approval and 
requirements. 

7. Drafting and enforcing any ordinances and regulations. 

8. Preparing budgets. 

9. Recommending establishment of service districts. 

licensing 

10. Calculating fees to be assessed to municipalities, businesses, persons, 
or service districts and recommending methods of fee collection. 
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11. Collecting fees and establishing billing procedures. 

12. Providing payments for services rendered (municipal services, consult
ing work). 

13. Conducting, sponsoring, or directing research. 

14. Developing programs for using federal or state grants-in-aid or other 
assistance programs. 

15. Keeping records and accounting. 

16. Keeping the public informed. 

17. Supplying facts, reports, information, and continuing education as 
requested and needed by policy-makers. 

SUMMARY 

Milwaukee County and the local units of government within the County have been 
granted authority by the State to manage solid wastes. Agencies in addition to 
the County which may have roles in solid waste management in Milwaukee County 
are cities and villages in the County, the Milwaukee Metropolitan Sewerage 
District, and the private sector. There are also several alternative institu
tional arrangements which may be viable for use in the County. These are: 
exclusive reliance on privately owned systems, systems owned by more than one 
10ca 1 unit of government, and county-owned systems. In the case of systems 
owned by local units of government, the options of both public and private 
operation may be viable. 

There are numerous options available for financing the capital costs of 
solid waste management systems. The type of such financing selected will be 
dependent upon the type of solid waste management system selected. With regard 
to operation and maintenance costs, it appears that several methods of financ
ing are viable for use in Milwaukee County, including user fees, property 
taxes, private billing of industry and local units of government, and the 
waste management fund. Operational management and staffing is an important 
consideration in the evaluation of alternative systems. Various options exist 
for carrying out the day-to-day solid waste management operations. Day-to-day 
management may be assigned to public employees at different levels of govern
ment or to a private contractor, or can be left entirely in the hands of 
private operators who then negotiate with individuals or local units of gov
ernment to provide services. 
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Chapter VII 

EVALUATION OF SOLID WASTE MANAGEMENT ALTERNATIVES 
AND PRELIMINARY SELECTION OF RECOMMENDED ALTERNATIVE 

INTRODUCTION 

The essence of planning is the generation and assessment of alternative means 
of achieving agreed-upon objectives. The demographic information presented in 
preceding chapters of this report, together with the solid waste management 
objectives also presented in preceding chapters, provides the basis for the 
development and analysis of alternative solid waste management plans for Mil
waukee County. In the previous chapter, the available solid waste management 
techniques were described and evaluated with regard to their applicability to 
Milwaukee County. Twelve alternative solid waste management plans, consisting 
of various combinations of applicable techniques, were determined to warrant 
more detailed evaluation. Also, five additional alternatives, which for the 
purpose of this evaluation have been termed accessory alternatives, were 
determined to warrant consideration. This chapter presents the results of 
these evaluations. 

This chapter is divided into three sections. The first section describes each 
alternative plan to be evaluated, including the social, economic, technical, 
and regulatory factors which must be considered in a comparative evaluation of 
the alternatives. The second section provides a comparative evaluation of the 
alternatives and, based upon that evaluation, sets forth a recommended plan. 
These first two sections deal with alternative plans for the management of 
residential, commercial, and nonhazardous industrial solid wastes. The third 
section of this chapter addresses the management of special solid wastes which 
must be handled separately from the main solid waste stream, including 
hazardous wastes, sewage sludges, septic tank wastes, and holding tank wastes. 
As noted in Chapter V, all of the alternatives considered are concerned with 
the post-collection solid waste management functions, since the pre-collection 
storage and collection functions may be expected to continue to be performed 
by municipal public works departments and by private contractors. 

ALTERNATIVE PLANS 

Twelve alternative solid waste management plans were identified in Chapter V 
as being applicable in Milwaukee County. All of the alternatives call for the 
initiation of a residential solid waste recycling program. This recycling 
component was not specifically included in the alternative descriptions pre
sented in Chapter V, but is included herein to meet state regulations which 
require establishment of such a program. 

Alternative' --The first alternative plan consists of the continued use 
of the entire existing solid waste management system, including existing 
storage, collection, and transfer station systems; and the establishment 
of a countywide residential solid waste recycling program. Unrecycled 
residential, commercial, and industrial solid wastes would be disposed 
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of primarily at six existing commercial general-use landfills, one of 
which is located within Milwaukee County; and at seven existing private 
special-use landfills, all of which are located in the County. This alter
native includes provisions for the improvement of existing facilities 
that would continue operating through the plan period, but which are not 
now in compliance with state solid waste management regulations. 

Alternative 2--The second alternative plan consists of the continued use 
of the. existing solid waste storage, collection, and transfer station 
systems; initiation of a countywide residential solid waste recycling 
program; and disposal of unrecycled solid wastes at a single existing 
commercial general-use landfill located within the County and at seven 
existing private special-use landfills, all of which are located within 
the County. 

Alternative 3--The third alternative plan consists of the continued use 
of the existing solid waste storage, collection, and transfer station 
systems; initiation of a countywide residential solid waste recycling 
program; and disposal of unrecycled solid wastes at two existing commer
cial general-use landfills, one of which is located within the County, 
and at seven existing private special-use landfills, all of which are 
located within the County. 

Alternative 4--The fourth alternative plan consists of the continued use 
of the existing solid waste storage, collection, and transfer station 
systems; initiation of a countywide residential solid waste recycling 
program; combustion of a portion of the unrecycled solid wastes gen
erated in the County at one incinerator designed for steam generation; 
and disposal of the remaining unrecycled and unincinerated solid wastes 
and incinerator ash at two existing commercial general-use landfills, 
one of which is located within the County, and at seven existing private 
special-use landfills, all of which are located within the County. 

Alternative 5--The fifth alternative plan consists of the continued use 
of the existing solid waste storage, collection, and transfer station 
systems; initiation of a countywide residential solid waste recycling 
program; combustion of a portion of the unrecycled solid wastes gen
erated in the County at one incinerator designed for electric power 
generation; and disposal of the remaining unrecycled and unincinerated 
solid wastes and incinerator ash at two existing commercial general-use 
landfills, one of which is located within the County, and at seven 
existing private special-use landfills, all of which are located within 
the County. 

Alternative 6--The sixth alternative plan consists of the continued use 
of the existing solid waste storage, collection, and transfer station 
systems; initiation of a countywide residential solid waste recycling 
program; combustion of a portion of the unrecycled solid wastes gen
erated in the County at two separate incinerators designed for steam 
generation; and disposal of the remaining unrecycled and unincinerated 
solid wastes and incinerator ash at two existing commercial general-use 
landfills, one of which is located within the County, and at seven 
existing private special-use landfills, all of which are located within 
the County. 



Alternative 7--The seventh alternative plan consists of the continued 
use of the existing solid waste storage, collection, and transfer sta
tion systems; initiation of a countywide residential solid waste recy
cling program; combustion of a portIon of the unrecycled solid wastes 
generated in the County at three separate incinerators designed for 
steam generation; and disposal of the remaJ.nJ.ng unrecycled and 
unincinerated solid wastes and incinerator ash at two existing com
mercial general-use landfi11s, one of which is located within the 
County, and at seven existing private special-use landfi11s, a11 of 
which are located within the County. 

Alternative 8--The eighth alternative plan consists of the continued use 
of the existing solid waste storage, co11ection, and transfer station 
systems; initiation of a countywide residential solid waste recycling 
program; combustion of a portion of the unrecycled solid wastes gen
erated in the County at five separate incinerators designed for steam 
generation; and disposal of the remaining unrecycled and unincinerated 
solid wastes and incinerator ash at two eXisting commercial general-use 
landfills, one of which is located within the County, and at seven 
eXisting private special-use landfills, all of which are located within 
the County. 

Alternative 9--The ninth alternative plan consists of the continued use 
of the existing solid waste storage, collection, and transfer station 
systems; initiation of a countywide residential solid waste recycling 
program; combustion of a portion of the unrecycled solid wastes gen
erated in the County at two separate incinerators designed for electric 
power generation; and disposal of the remaining unrecycled and unincin
erated solid wastes and incinerator ash at two existing commercial 
general-use landfills, one of which is located within the County, and at 
seven existing private special-use landfills, all of which are located 
within the County. 

Alternative 10--The tenth alternative plan consists of the continued 
use of the existing solid waste storage, collection, and transfer sta
tion systems; initiation of a countywide residential solid waste recy
cling program; combustion of a portion of the unrecycled solid wastes 
generated in the County at three separate incinerators designed for 
electric power generation; and disposal of the remaining unrecycled and 
unincinerated solid wastes and incinerator ash at two existing commercial 
general-use landfills, one of which is located within the County, and at 
seven existing private special-use landfills, all of which are located 
within the County. 

Alternative l1--The eleventh alternative plan consists of the continued 
use of the existing solid waste storage, collection, and transfer sta
tion systems; initiation of a countywide residential solid waste recy
cling program; combustion of a portion of the unrecycled solid wastes 
generated in the County at five separate incinerators designed for elec
tric power generation; and disposal of the remaining unrecycled and 
unincinerated solid wastes and incinerator ash at two existing commer
cial general-use landfills, one of which is located within the County, 
and at seven existing private special-use landfills, all of which are 
located within the County. 
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Alternative 12--The twelfth alternative plan consists of the continued 
use of the existing solid waste storage, collection, and transfer sta
tion systems; initia~ion of a countywide residential solid waste 
recycling program; conversion of a portion of the unrecycled solid 
wastes generated in the County into refuse-derived fuel; incineration of 
the refuse-derived fuel at one incinerator designed for electric power 
generation; and disposal of the remaining unrecycled and unincinerated 
solid wastes, refuse-derived fuel process residue, and incinerator ash 
at two existing commercial general-use landfills, one of which is 
located within the County, and at seven existing private special-use 
landfills, all of which are located within the County. 

In addition to these 12 basic solid waste management alternatives, five acces
sory alternatives, including the use of residential solid waste recycling at 
drop-off centers, and the use of separate pickup of newsprint, composting, bio
conversion, and landfill methane recovery, will also be discussed below. The 
term accessory alternatives is being used to describe these resource recovery 
techniques because they could, either separately or in combination, be used in 
conjunction with anyone of the 12 "major" alternatives. 

Considerations in Evaluation of Alternatives 

This chapter provides estimates of the capital and operating costs associated 
with each of these 12 alternative plans, including the costs of all post
collection functions such as transfer, transportation, resource recovery, 
incineration, and disposal. The costs of land acquisition, engineering, inter
est during construction, and construction, as well as of operation and main
tenance, are estimated for each alternative as applicable. While these costs 
are an important consideration, it must be recognized that the selection of a 
recommended solid waste management plan cannot be based upon economic con
siderations alone, but must consider other factors such as environmental 
impacts as well. 

Each of the alternatives considered in this chapter is designed to accommodate 
the total residential, commercial, and industrial solid waste stream expected 
to be generated in Milwaukee County through the year 2010, excluding that 
waste which is presently recycled, and excluding special wastes such as 
hazardous wastes, fly ash, sewage sludge, and septic and holding tank wastes. 
The solid waste quantities and characteristics used in the design and evalua
tion of the alternative plans are set forth in Table 38. The total quantity of 
residential, commercial, and industrial solid wastes for which alternatives 
have been evaluated is estimated to be 1,035,000 tons per year, or about 2,850 
tons per day. This quantity does not include approximately 13,000 tons of resi
dential wastes, 82,500 tons of commercial wastes, 290,430 tons of industrial 
wastes, 70,000 tons of construction and demolition debris, 10,400 tons of 
trees and brush, and 1,000 tons of bulk materials which are antiCipated to be 
recycled, incinerated in privately owned small-scale incinerators, or disposed 
of at places other than licensed landfills, such as at areas needing "clean 
fill." The quantities of industrial and commercial solid wastes and of con
struction and demolition debris estimated to be recycled or incinerated 
privately are shown to increase somewhat over existing levels. This increase 
is attributed to changes in manufacturing processes, improved systems for 
waste material exchanges, and a greater emphasis by state solid waste manage
ment officials on recycling of these materials. Additional average annual 
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Component 

Paper ..........•. 
Fotmdry sand .•... 
Meta I ............ 
Food .•.....•..... 
Plastic ......•..• 
yard ...•..•.....• 
Construction 

and demo lit ion 
debri s .......••. 

Glass ......•..•.. 
Wood .......•.•.•. 
Texti les ........• 
Trees and Brush •. 
Bulk .•.•••••.•... 
Unclassified and 
Miscellaneous •.. 

Total 

Table 38 

AVERAGE ANNUAL SOLID WASTE QUANTITIES AND COMPOSITION 
TO BE CONSIDERED IN THE ALTERNATIVE PLANS: 2010 

construction and 
Demo I I t I on, Bul k, 

Residential Commercial Industria I Trees and Brush 

Waste Waste Waste Waste 
Generated Percentage Generated Percentage Generated Percentage Generated Percentage 

(tons) by Weight (tons) by Weight (tons) by Weight (tons) by Weight 

241,050 47 59,900 50 92,570 30 -- ---- -- -- -- 95,800 31 -- --
36,100 7 12,330 10 37,000 12 -- --
65,130 13 14,920 12 -- -- -- --
32,150 6 8,950 7 13,000 4 -- --
66,310 13 -- -- -- -- -- --

-- -- -- -- -- -- 46,800 59 
27,350 5 6,200 5 6,000 2 -- --
10,800 2 -- -- 17 ,000 6 -- --
21,620 4 -- -- 5,000 2 -- --
-- -- -- -- -- -- 25,120 25 -- -- -- -- -- -- 19,450 16 

15,050 3 19,400 16 40,000 13 -- --
515,560 a 100 121,700 100 306,370 100 91,370 100 

Tota I 

Waste 
Generated Percentage 

(tons) by Weight 

393,520 38 
95,800 9 
83,430 8 
80,050 8 
54,100 5 
66,310 6 

46,800 5 
39,550 4 
27,800 3 
26,620 3 
25,120 2 
19,450 2 

74,450 7 

1,035,000 100 

aThese quantities do not include 13,000 tons of residential wastes, 82,500 tons of commercial wastes, 290,430 tons of industrial 
wastes, 70,000 tons of construction and demolition debris, and 11,400 tons of trees, brush, and bulk materials which are anticipated 
to be recycled, reused, and incinerated at existing facil ities. 

Source: SEWRPC. 



quantities of 27,500 tons of commercial wastes, 40,430 tons of industrial 
wastes, and 13,200 tons of construction and demolition debris are expected to 
be recycled during the plan period. These estimates were made by the Commis
sion staff based upon review of the state waste reduction and recycling plan 
prepared by the Wisconsin Department of Natural Resources (DNR), discussions 
with DNR personnel involved in the state program, and review of the commercial 
and industrial solid waste inventory information collected for this study. The 
means by which these materials will be recycled are to be determined in the 
private sector, and therefore the costs are not included in this report. 

An important component of the alternatives is the establishment of a residen
tial solid waste recycling program, as required by amendments to Chapter 144 
of the Wisconsin Statutes. The number of recycling centers required, and the 
communities in which they are recommended to be located, are: one--Village of 
Brown Deer, one--Village of Greendale, one--Village of Shorewood, one--Village 
of Whitefish Bay, one--City of Cudahy, one--City of Franklin, one--City of 
Glendale, one--City of Greenfield, eight--City of Milwaukee, one--City of Oak 
Creek, one--City of St. Francis, one--City of South Milwaukee, two--City of 
Wauwatosa, and two--City of West Allis. The recommended locations of these sta
tions are shown on Map 35. Assuming a moderate level of participation by the 
public, approximately 25,000 tons per year, or about 5 percent of the residen
tial solid wastes generated, would be recycled by these centers. Most of the 
recyclable residential solid wastes deposited at these centers, which would 
include primarily newsprint, glass, aluminum, and plastic, would be transported 
to the centers by individual residents. 

Another important component of each alternative is the continued use of trans
fer stations. All the alternatives evaluated in this study assume that most 
residential solid wastes will continue to be transported to transfer stations 
in the study area prior to transport to disposal sites in a manner similar to 
the existing system, with some modification depending on the number and loca
tion of the disposal sites as described in the following sections. The existing 
transfer sites include the Northwest transfer station, Americology transfer 
station, and Lincoln Avenue transfer station, all of which receive solid wastes 
generated in the City of Milwaukee; the Glendale transfer station, which 
receives solid wastes generated in the City of Glendale and the Village of 
Whitefish Bay; the Shorewood transfer station, which receives solid wastes 
generated in the Village of Shorewood; the Wauwatosa transfer station, which 
receives solid wastes generated in the City of Wauwatosa; the West Allis trans
fer station, which receives solid wastes generated in the City of West Allis 
and the Village of West Milwaukee; and the Cudahy transfer station, which 
receives solid wastes generated in the City of Cudahy. Solid wastes received 
at these transfer stations would then be transported to a disposal site. Resi
dential solid waste generated in the Villages of Bayside, Brown Deer, Fox 
Point, and River Hills is presently transported to a transfer station located 
in Washington County. Residential solid wastes generated in the Cities of 
Franklin, Greenfield, Oak Creek, South Milwaukee, and St. Francis and the Vil
lages of Bayside, Brown Deer, Fox Point, Greendale, Hales Corners, and River 
Hills are presently not transported to any of these transfer stations, but 
rather are transported directly to disposal sites or to a privately owned and 
operated transfer station outside Milwaukee County. 

The amount of ash to be disposed of in each of the alternatives dealing with 
incineration is an important consideration. In general, the incineration 
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Source: SEWRPC. 
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systems may all be expected to reduce the tonnage of solid waste by about 75 
percent, leaving about 25 percent as ash on a dry-weight basis, and about 35 
percent on a wet-weight basis if quenching operations are used. In terms of 
volume reduction, the ash generated would represent approximately 15 percent 
of the volume of solid waste prior to incineration. 

It is important to note that four commercial general-use landfills and several 
private special-use landfills presently used for disposal of solid wastes gen
erated in Milwaukee County are included only under the first alternative which 
provides for continued use of the entire current system. It is anticipated 
that some of these landfills will continue to accept solid wastes generated in 
the study area during all or a portion of the plan period. However, owing to 
location, lack of capacity, or restrictions on the types of wastes which can 
be accepted, these landfills are generally not expected to be used to dispose 
of significant quantities of solid wastes generated in the study area. Land
fills included in this category were: the Heckimovich landfill located in 
Dodge County; the Land Reclamation Ltd., landfill in Racine County; the Brown
ing and Ferris landfill located in Lake County, Illinois; the Barrett landfill 
located in the City of New Berlin; the Waste Management of Wisconsin, Inc., 
landfill located in the City of Muskego; the Allis Chalmers landfill located 
in the City of Greenfield; the DeRosso landfill located in the City of Oak 
Creek; and the Industrial Waste Corporation landfill located in the City of New 
Berlin. More detail on the use of these landfills is presented in Chapter IX. 

The principal features and costs of the 12 alternative plans considered are 
summarized in Table 39, and the alternatives are graphically summarized in 
Figure 15. Each alternative is described below. The unit-cost and other 
detailed data utilized in the development of these alternative cost estimates 
are provided in Appendix E. A more detailed breakdown of the costs of each 
alternative is included in Appendix F. All costs are expressed in constant 
1985 dollars. 

Alternative Plan 1: Continued Use of Existing Solid Waste Management Systems 

Under Alternative Plan 1, solid wastes generated in the study area would be 
recycled or landfilled. The principal components of the solid waste management 
system under Alternative Plan 1 are: 1) continued transport in collection 
vehicles of a portion of the unrecycled solid wastes to either one of the 
eight existing transfer stations located in the County which serve municipali
ties in the study area, or one of the privately owned and operated transfer 
stations located outside the County which also serve municipalities in the 
study area, followed by transport to a landfill site in larger capacity 
vehicles; 2) continued transport by collection vehicles of the remaining 
unrecycled solid wastes directly to a landfill; 3) initiation of a countywide 
residential solid waste recycling program, with transport of recyclables to 
recycling centers primarily by residents; and 4) disposal of all unrecyc1ed 
solid wastes by landfilling, using six existing commercial general-use land
fills and seven existing private special-use landfills located within and 
adj acent to the County. The existing solid waste management system is des
cribed in detail in Chapter II and shown on Map 22. 

The post-collection solid waste transportation system in the study area is 
similar to the existing system described in Chapter II. Most residential solid 
wastes would continue to be transported to one of the eight transfer stations 
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Alternative 

1. Continued use Of existing 
solid ..... aste management 
systems 

2. Disposal of sol id wastes 
at a single existing com
mercial general-use land
fi II and at seven existing 
private speCial-use land
fi lis 

3. Disposal of solid ..... astes 
at two existing commer
cial general-use fandf/lfs 
and at seven existing pri
vate special-use landfills 

4. 

5. 

6. 

Processing of a portion of 
the sol id ..... astes at one new 
Incinerator with a capacity 
of 1.200 tons per day and 
designed for steam produc
tion ...... ith disposal of 
unincinerated and unrecy
cled sol id ..... astes and 
incinerator ash at existing 
landfi lis 

Processing of a portion of 
the solid wastes at one new 
Incinerator ..... Ith a capacity 
of 1 ~200 tons per day and 
designed for electric power 
generation. with disposal 
of unrecycled and unlncin
erated sol id wastes and 
Incinerator ash at 
existing landfills 

ProceSSing of a portion of 
the sol id wastes at two new 
incinerators With 8 capac
ity of 1~200 tons per day 
and designed far steam pro
duction With disposal of 
unrecycled and unlnclnera ... 
ted solid wastes and 
incinerator ash at 
eXisting landfillS 

6A,Processfng of a portion of 
the sol id wastes at two new 
incinerators with a capac
ity of ',400 tons per day 
and deSigned for steam 
production, with disposal 
Of unrecycled and unlncin
erated sol id wastes and 
Incinerator ash at exist
ing landfills 

Table 39 

PRINCIPAL FEATURES AND COSTS OF SOLID WASTE 
MANAGEMENT ALTERNATIVES FOR MILWAUKEE COUNTY: 1990-2010 

Principal Components 

Initiation Of a program for a 
moderate leve. of residential 
sol id .... aste recycling 

Disposal of unrecycled sol id 
wastes at six existing commer
cial general-use landfi lis and 
at seven eXisting private 
special-use landfills 

Initiation of 8 program for a 
moderate level of residential 
SOl id waste recycling 

Disposa I of unrecycled sol id 
wastes at one existing commer
cial general-use landfi II and 
at seven eXisting private 
special-use landfills 

Initiation of a program for a 
moderate level of residential 
sofid ..... aste recycling 

Disposal of unrecycled sol id 
..... astes at two existing commer
cial general-use landfills and 
at seven existing private 
special-use landfi lis 

Initiation of a program for a 
moderate level of residential 
solid waste recycl ing 

Incineration of sol id wastes at 
one new incinerator designed 
for steam product ion 

Disposal of unrecycled and 
unincinerated sol id wastes and 
incinerator ash at two existing 
commercial general-use land-
f! lis and at seven existing pri
vate special-use landfills 

Ini t lal 
Capital 

Cost 

563,000 

563,000 S 

563,000 S 

Annua I 
Amort i zed 
Capital 

Cost b 

49,000 

49,000 

49,000 

$ 86,462,000 $ 7,539,000 

Initiation of a program for a $100,893,000 $ 8,198.000 
moderate level of residential 
solid ..... aste recycling 

Incineration of sol id wastes at 
a new Incinerator designed for 
electric power generation 

Disposal of unrecycled and 
unincinerated sol id wastes and 
incineratOr ash at two existing 
commercial general-use land
fills and at seven existing pri
vate specla I-use landfills 

Initiation of a program for a $ 91.851.000 $ 8.510.000 
moderate level of residential 
solid waste recycling 

Incineration of sol id wastes at 
two ne ..... Incinerators designed 
for steam production 

Disposal of unrecycled and 
unincinerated solid wastes and 
incinerator ash at two existing 
commercial general-use land
fills and at seven existing pri
vate special-use landfi lIs 

Initiation of a program for a $'14,860.000 $10.016,000 
moderate level of residential 
sol id waste recycl fng 

Incineration of sol id wastes at 
two new Incinerators designed 
for steam production 

Disposal of unrecy-cled and 
unincinerated sol id wastes and 
incinerator ash at two existing 
commercial general-use land
fills and at seven existing pri
vate special-use landfi lis 

Transport 
and 

Transfer 

$9,023,000 

$9,913,000 

$8,830,000 

$7,834,000 

$7,834,000 

57,236,000 

$6,751,000 

Cost fstimates: 1990-2010 3 

Annua I Costs and Revenues 

Landfill 
01 sposa I C 

New Faci I itles 
Operation and 

Me i otenance 

$21,222,0000 $ 469,000 

$21.222,000 469,000 

$21,222,000 469,000 

$16,717,000 $ 5,485,OOOf 

$16,717,000 $ 5,749,OOOf -

$16,717 ,000 $ 6.131,000f 

$15,814,000 $ 7,271,OOOf 

Average 
Annua I 
Revenued 

Tota I 
Average 

Annual Cost 

$30,763,000 

$31,653,000 

$30,570,000 

$10,225,000 $27,350,000 

$ 6,610,000 $32,488,000 

$10,098,000 $28,496,000 

$11,841,000 $28,011,000 

Unl t 
Cost 

(dollars 
per ton) 

lota I Present 
Worth of 

Capital and 
Operation and 

Ma i ntenance b 

$29.72 8 $352,852,000 

$30.58 $363,060,000 

$29.54 $350,638,000 

$26.43 $313,704,000 

$31. 39 $372,637 , 000 

$27.53 $326,849,000 

$27,06 $321,286,000 

I 
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Table 39 (continued) 

-I-
Cost [stimates: 1990-2010 a 

I 

! 

-------------------------~------.-------~ 

I Prlncipa I Components f-_______ A I te rna t i ve 

ProceSSing of a portion of I Initiation of a program for a 7. 

~~: ~~~:~e~::~~~ ~rt~h~ee ~~~~~a~:s!:v~!r.~~1 ~~:idential 
capaCity of 1,200 tons per i 
day and designed for steam ! Incineration of sol id wastes at 
production, with disposal I three new incinerators designed 
Of unrecyclod and uninein- I for steam production 
erated sol id wastes and 
incinerator ash at exist
ing landfills 

: Disposal of unrecycled and I unincinerated solid wastes and 
incinerator ash at two existing 

In i t ia I 
capital 

Cost 

Annua I 
Amort j zed 

Capi ta I 
Costb 

$ 93,400,000 $ 8,144,000 

Transport 
and 

Transfer 

$7,184,000 

Annua I Costs and Revenues 

Landfi II 
Disposal C 

New Faci I ities 
Operation and 

Ma i n tena nce 

$16,717,000 $ 6,620,OOOf 

! commercial general-use land- l 
f i I I S and a t seven ex i s t i ng p r i
vAte special-use landfi lis 

-7;:~roce-;~~~--a--po-r·~~~·Mllnitiation Of 8 program for a .- 1$1O~-'-9-0-0-'O-0-O-+$--9-'-23-4-'-0-O-O~t--S-6-'7-2~O--t-$-1-5-,8-1-4-,-0-0-;;- 7,650,OOOf 
the solid wastes at three I moder(lte level of residential I 
flew incinerators with a 'solid waste r"ecycling 
capac i ty of 1,1100 tons I 
per day and designed for ' Incineration of sol id W(lstes at ! 
Steam production, with three new incinerators designed 
disposal of unrecycled and for steam production 
unineinerated sol id wastes 
and incinerator ash at 
existing landfi lis 

8. Processing of a portion of 
the sol id w-astes at five 
new incinerators ..... ith a 
capac i ty of 1.200 tons 
per day and designed for 
steam production, 'With 
d i sposa I of unrecyc led and 
unine/nersted sol id wastes 
and incinerator ash at 
existing landfills 

8A. Processing of a portion of 
the solid wastes at five 
new incinerators with 8 
capacity of 1,400 tons 
per day and designed for 
steam product ion. wi th 
disposal of unrecycled and 
uninclnerated sol id wastes 
and incinerator ash 8t 
existing landfi lis 

9. Processing of a portion of 
the solid 'Wastes at two 
new incinerators with 8 
capacity of 1,200 tons per 
day and designed for 
electric power generation, 
wltil disposal of unrecycled 
and unincinerated solid 
wastes and incinerator ash 
at existing landfills 

Disposal of unreeycled and 
unincinerated sol id wastes and 
incinerator ash at two existing 
commercial general-use land-
fi lis and at seven existing pri
vate special-use landfi lis 

Initiation of a program for a S 99,581,000 $ 8,684,000 
moderate level of residential 
sol id waste recycl ing 

Incineration of sol id wastes at 
five new incinerators deSigned 

I for steam production 

IDisposal of unrecycled and 

I unincinerated sol id .... astes and 
incinerator ash at t .... o existing 
commercial general-use land-
fills and at seven existing pri
vate special-use landfills 

Initiation of a program for a $115,200,000 $10,045,000 
moderate level of residential 
sol id waste recycling 

Incineration of sol id wastes at 
five new incinerators designed 
for steam production 

Disposal of unrecycled and 
unincinerated sol id wastes and 
incinerator ash at two existing 
commercial general-use land
fills and at seven existing pri
vate special-use landfills 

Initiation of a program for a $108.870.000 $ 9.493.000 
moderate level of residential 
sol id waste recycl inq 

Incineration of solid wastes at 
two new Incinerators designed 
for electric power generation 

Disposal of unrecycled and 
unincinerated sol id wastes and 
incinerator ash at two existing 
commercial general-use land
fills and at seven existing pri
vate special-use landfills 

$7,278,000 

$6,867,000 

$7,236,000 

10. Processing of a portion of 
the sol id wastes at three 
new incinerators with a 
capacity of 1,200 tons 

Initiation of a program for a $104.760.000 $ 9,135,000 $7.184,000 
moderate level of residentia I 

per day and designed for 
electric po ...... er generation, 
with disposal of unre
CYCled and unincinerated 
sol id wastes and inCinera
tor ash at existing land
fi II s 

sol id waste recycling 

Incineration of solid wastes at 
three new' Incinerators designed 
for electric power generation 

Disposal of unre:cycled and 
unlnclnerated sol id wastes and 
Incinerator ash at two existing 
commercial general-use land-
fi lis and at seven existing pri
vate special.use landfillS 

$16,717.000 $ 7,524,OOOf 

$15,814,000 $ 8,434,OOOf 

$16,717,000 $ 6,397,OOOf 

$16,717 ,000 $ 6,820,OOOf 

Ave rage 
Annua I 
Revenued 

rota I 
Average 

Annual COSt 

Un i t 
Cost 

(dollars 
per ton) 

$ 9,964,000 $28,701,000 I $27.73 

I 

I 
: 

$11,707,000 $27,715,000 I $26.78 

$ 9,828,000 $30,375,000 $29.35 

$11,572,000 $29,588,000 $28.59 

$ 5.818,000 $33,965,000 $32.82 

S 5,857,000 $33,999,000 $32.85 

Tota I Present 
Worth of 

capital and 
operation and 

Ma i ntenanceb 

$329,200,000 

$317,891,000 

$348,401,000 

$339,030,000 

$389,579,000 

$389,909,000 



Alternative 

11. Process I 09 of 8 port I on of 
the sol id .... astes at five 
new incinerators with a 
capac i ty of 1.200 tons 
per day and des igned 
for electric power genera
tion, \rIith disposal of unre
cycled and un/nclnersted 
solid wastes and incinera
tor ash at exi st log land-
f/ lis 

12. Processing of a portion of 
the sol id wastes into 
refuse-derived fuel. Incin
eration at one InCinerator 
with a capacity of 1,000 
tons per day and designed 
fOr electric power genera
tion, and disposal of 
unincinerated and unrecy
cled Solid wastes, refuse
derived-fuel reSidue, and 
Incinerator ash at existing 
landfill s 

aCost expressed in 1985 dollars. 

Principa I components 

Initiation of a program for a 
moderate level of residential 
sol id waste recycl ing 

Incineration of sol id ...... astes at 
five new incinerators designed 
for electric po ...... er generation 

Oisposal of unrecycled and 
unincinerated solid ...... astes and 
Incinerator ash at t ...... o existing 
commercial general-use land
fills and at seven existing pri
vate special-use landfills 

Initiation of a program for a 
moderate level of residential 
solid ...... aste recycl ing 

proceSSing of solid ...... astes into 
refuse-derived fuel 

Incineration of refuse-derived 
fuel at one ne ...... incinerator 
designed for electric po ...... er 
gene rat Ion 

Disposal of unrecycled and 
uninclnerated sol id wastes, 
refuse-derived-fuel reSidue, 
and incinerator ash at t ...... o 
existing commercial general
use landfi lis and at seven 
existing private special-use 
landfills 

Table 39 (continued) 

InJ t ia I 
Capital 

Cost 

Annua I 
Amort Ized 
Capita r 

Costb 

Transport 
and 

Transfer 

$116,840,000 $10,188,000 $ 7,278,000 

$ 90,600,000 $ 7,900,000 $ 7,885,000 

Cost fstimatps: 1990-2010 8 

Annua' Costs and Revenues 

He ...... Faci I ities 
Landfi II Ope rat ion and 
Di sposs ,e Maintenance 

$16,717 ,000 $ 7,884,000 f 

$16,370,000 $ 5,800,000f 

bEconomic analysiS and amortiZation rates based upon an annual interest rate of 6 percent, and 8 2D-year amortlz8tlon period. 

Tota I Present 
Unit Worth of 

Average Tota' Cost ClJpiUI and 
Annua I Average (dollars Operation and 
Revenued Annua I Cost per ton) Maintenance b 

S 5,148,000 $36,919,000 $35.67 $423,461,000 

$ 5,491,000 $32,464,000 $31. 37 $372,362,000 

clandfill disposal costs are based on a tipping fee of $21 per ton. This cost incudes both operation and maintenance costs at the landfills, as ...... ell as capital costs needed for expansJon and 
upgrading of the landfill facilities. The capital cost is included In the annual costS since the expenditures are expected to be made incrementally over the life of the facility. 

dRevenues are generated from the sale of steam or electriCity produced at the incinerator feci I ities. 

Blandfi II costs estimated at $21 per ton--the same as for the other alternatives. Using costs presently experienced at landfill sites outside the study area results In a landfill cost Of 
S20,323,ooo and a unit cost of $28.86. 

f Thls cost does not include the costs of the transport and disposal of incinerator residue. Those costs are included under the transportation and landfilling annual costs. 

Source: SEWRPC. 



Figure 15 

SCHEMATIC DIAGRAM OF SELECTED SOLID WASTE MANAGEMENT ALTERNATIVES 
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AL TERNATlVE 1 

SIX EXISTING COMMERCIAL 
GENERAL use AND SEVEN 

PRIVATe SPECIAL USE 
LANDfiLLS 

ALTERNATIVE 3 

TWO eXISTING COMMERCIAL 
GENERAL USE AND SEVEN 

PRIVATE speCIAL USE 
LANDFillS 

AL TERNA TlVE 5 

TWO EXISTING COMMERCIAL 
GENERAL use ANO seVEN 

PRIVATE SPECIAL USE 
LANDFILLS 

ALTERNATIVE 7 

TWO EXISTING COMMERCIAL 

GENERAL use AND SEVEN 
PRIVATE SPECIAL USE 

LANDFILLS 

ALTERNATIVE 2 

ONE EXISTING COMMERCIAL 
GENERAL USE AND SEVEN 

PRIVATE SPECIAL USE 
LANDFILLS 

ALTERNATIVE 4 

TWO EXlstfNG COMMERCIAL 
GENERAL USE AND SEVEN 

PRIVATE SPECIAL USE 
LAND~ILLS 

ALTERNATIVE 6 

TWO EXISTING COMMERCIAL 

GENERAL USE AND SEVEN 
PRIVATE SPECIAL use 

LANDFILLS 

ALTERNATIVE 8 

TWO EXISTING COMMERCIAL 
GENERAL use ANO SEVEN 

PRIVATE SPECIAL use 
LANDFILLS 



Source: SEWRPC. 

Figure 15 (continued) 

ALTERNATIVE 9 ALTERNATIVE 10 

TWO EXISTING COMMERCIAL 
GENERAL USE AND seVEN 

PRIVATE SPECIAL USE 
LANDFILLS 

ALTERNATIVE 11 

ALTERNATIVE 12 
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in the study area. Solid wastes received at these stations would then be trans
ported in large-capacity vehicles to a landfill. Residential solid wastes 
generated in the Villages of Bayside, Brown Deer, Fox Point, and River Hills 
would be transported to a privately owned and operated transfer station in 
Washington County, followed by transport in large-capacity vehicles to a 
landfill. Residential solid wastes not transported to one of the above
referenced transfer stations would be transported directly to one of the land
fills. Commercial and industrial solid wastes would be transported primarily 
by private contractors to one of the landfills. Of the total quantity of 
unrecycled solid waste generated, about 449, 000 tons, or 44 percent on an 
average annual basis, would be transferred, with the remaining 561,000 tons, 
or 56 percent, being hauled directly to a landfill. 

As already noted, under this alternative a countywide residential solid waste 
recycling program would be established for the study area consisting of 23 
recycling centers. About 25, 000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. This recyclable material would be transported to 
recycling centers primarily in private vehicles. 

The remaining 1, 010, 000 tons per year, or 98 percent of the average annual 
solid waste load generated in the study area would be disposed of primarily at 
landfills--in particular, six existing commercial general-use landfills, 
including Waste Management of Wisconsin, Inc., landfills located in the City of 
Franklin in Milwaukee County, the Village of Germantown in Washington County, 
and the City of Muskego in Waukesha County; the Land Reclamation landfill 
located in the Town of Mt. Pleasant, Racine County; the Heckimovich landfill 
located in the Town of Williams, Dodge County; and the Browning and Ferris 
landfill located in the Town of Benton, Lake County, Illinois. In addition, 
unrecycled solid wastes generated in the study area would be disposed of at 
seven existing private special-use landfills, including two City of Milwaukee 
landfills, the City of Oak Creek landfill, the City of South Milwaukee land
fill, the City of Wauwatosa landfill, the City of West Allis landfill, and the 
Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 1 is $563, 000, with an average 
annual operation and maintenance cost, including all landfilling capital costs 
which were assumed to be made incrementally over the life of each facility, of 
$30,714,000. The total average annual cost of capital and operation and main
tenance is $30,763,000, or about $30 per ton of solid waste. 

Alternative Plan 2: Disposal at a Single Existing Commercial General-Use 
Landfill and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 2, solid wastes generated in the study area would be 
recycled or landfilled. The principal components of the solid waste management 
system under Alternative Plan 2 are: 1) continued transport in collection 
vehicles of a portion of the unrecycled solid wastes to one of the eight 
existing transfer stations located in the County which serve municipalities 
in the study area, followed by transport to a landfill in larger capacity 
vehicles; 2) continued transport by collection vehicles of the remaining 
unrecycled solid wastes directly to a landfill; 3) initiation of a countywide 
residential solid waste recycling program, with transport of recyclables to 
recycling centers primarily by residents; and 4) disposal of all unrecycled 
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solid wastes by landfilling using primarily one existing commercial general
use landfill and seven existing private special-use landfills located within 
and adjacent to the County. The locations of the primary landfills and trans
fer stations under Alternative Plan 2, and of the subareas of the study area 
from which the wastes generated are to be conveyed to each site, are shown on 
Map 36. 

The post-collection solid waste transportation system in the study area is 
similar to the existing system described in Chapter II except that residential 
waste from the Villages of Bayside, Brown Deer, Fox Point, and River Hills 
would not be transported to the privately operated transfer·station located in 
Washington County, and the location of the disposal sites is different. Most 
residential solid wastes would continue to be transported to one of the eight 
transfer stations in the study area. Solid wastes received at these stations 
would then be transported in large-capacity vehicles to one of the landfills. 
Residential solid wastes not transported to transfer stations would be trans
ported directly to one of the landfills. Commercial and industrial solid 
wastes would be transported primarily by private contractors to one of the 
landfills. Of the total quantity of unrecycled solid wastes generated, about 
434,000 tons, or 43 percent on an average annual basis, would be transferred, 
with the remaining 576,000 tons, or 57 percent, being hauled directly to a 
landfill. 

As already noted, under this alternative a countywide residential solid waste 
recycling program would be established for the study area consisting of 23 
recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to 
recycling centers primarily in private vehicles. 

The remaining 1,010,000 tons per year, or 98 percent of the average annual 
solid waste load generated in the study area, would be disposed of primarily 
at landfills--in particular, one existing commercial general-use landfill 
owned and operated by Waste Management of Wisconsin, Inc., located in the City 
of Franklin, and seven existing private special-use landfills, including two 
City of Milwaukee landfills, the City of Oak Creek landfill, the City of South 
Milwaukee landfill, the City of Wauwatosa landfill, the City of West Allis 
landfill, and the Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 2 is $563,000, with an average 
annual operation and maintenance cost, including landfilling capital costs 
which were assumed to be made incrementally over the life of each facility, of 
$31,604,000. The total average annual cost of capital and operation and main
tenance is $31,653,000, or about $31 per ton of solid waste. 

Alternative Plan 3: Disposal at Two Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 3, solid wastes generated in the study area would be 
recycled or landfilled. The principal components of the solid waste management 
system under Alternative Plan 3 are: 1) continued transport in collection 
vehicles of a portion of the unrecycled solid wastes to one of the eight 
existing transfer stations located in the County which serve municipalities 
in the study area, followed by transpprt to a landfill in larger capacity 
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Map 36 

ALTERNATIVE 2--DISPOSAL OF SOLID WASTES AT A 
SINGLE EXISTING COMMERCIAL GENERAL-USE LANDFILL 

AND AT SEVEN EXISTING SPECIAL-USE LANDFILLS 
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vehicles; 2) continued transport by collection vehicles of the rema1n1ng 
unrecycled solid wastes directly to a landfill; 3) initiation of a countywide 
residential solid waste recycling program, with transport of recyclables to 
recycling centers primarily by res idents; and 4) disposal of all unrecycled 
solid wastes by landfilling, using primarily two existing commercial general
use landfills and seven existing private special-use landfills located within 
and adjacent to the County. The locations of the landfills and transfer 
stations under Alternative Plan 3, and of the subareas of the study area 
from which the wastes generated are to be conveyed to each site, are shown on 
Map 37. 

The post-collection solid waste transportation system in the study area is the 
same as was described for Alternative Plan 2 with the exception of the loca
tion of the disposal sites. Most residential solid wastes would continue to be 
transported to one of the eight transfer stations in the study area. Solid 
wastes received at these stations would then be transported in large-capacity 
vehicles to one of the landfills. Residential solid wastes not transported to 
transfer stations would be transported directly to one of the landfills. Com
mercial and industrial solid wastes would be transported primarily by private 
contractors to one of the landfills. Of the total quantity of unrecycled solid 
wastes generated, about 434,000 tons, or 43 percent on an average annual basis, 
would be transferred, with the remaining 576,000 tons, or 57 percent, being 
hauled directly to a landfill. 

As already noted, under this alternative a countywide residential solid waste 
recycling program would be established for the study area consisting of 23 
recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to 
recycling centers primarily in private vehicles. 

The remaining 1,010,000 tons per year, or 98 percent of the average annual 
solid waste load generated in the study area, would be disposed of at land
fills--primarily two existing commercial general-use landfills owned and 
operated by Waste Management of Wisconsin, Inc., located in the City of 
Franklin and the Village of Germantown, and seven private speCial-use land
fills, including two City of Milwaukee landfills, the City of Oak Creek 
landfill, the City of South Milwaukee landfill, the City of Wauwatosa land
fill, the City of West Allis landfill, and the Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 3 is $563,000, with an average 
annual operation and maintenance cost, including all landfilling capital costs 
which were assumed to be made incrementally over the life of each facility, of 
$30,521,000. The total average annual cost of capital and operation and main
tenance is $30,570,000, or about $30 per ton of solid waste. 

Alternative Plan 4: Processing of a Portion of the 
Solid Wastes at a Single Incinerator Designed for Steam 
Production, with Disposal at Two Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 4, solid wastes generated in the study area would be 
recycled, incinerated, or landfilled. The principal components of the solid 
waste management system under Alternative Plan 4 are: 1) continued transport 
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in collection vehicles of a portion of the unrecycled solid wastes to one of 
the eight existing transfer stations located in the County which serve muni
cipalities in the study area, followed by transport to the incinerator or to a 
landfill in larger capacity vehicles; 2) continued transport by collection 
vehicles of the remaining unrecycled solid wastes directly to the incinerator 
or to a landfill; 3) processing of a portion of the solid wastes at a new 
incineration system designed for steam production; 4) initiation of a county
wide residential solid waste recycling program, with transport of recyclables 
to recycling centers primarily by residents; an4 5) disposal of all unrecycled 
and unincinerated solid wastes and incinerator ash by landfilling, using prin
cipally two existing commercial general-use landfills and seven existing pri
vate special-use landfills located within and adjacent to the County. The 
locations of the landfills, transfer stations, and incinerator under Alterna
tive Plan 4, and of the subareas of the study area from which the wastes 
generated are to be conveyed to each site, are shown on Map 38. 

The post-collection solid waste transportation system in the study area would 
consist of the transport of most residential solid wastes to one of the eight 
transfer stations in the study area, being similar to the existing system 
except for the location of the disposal sites. Furthermore, portions of the 
solid wastes received at the Lincoln Avenue transfer station would be hauled 
directly to the incinerator site under this alternative. Of the total quantity 
of unrecycled solid wastes generated, about 328,000 tons, or 32 percent on an 
average annual basis, would be transferred, with the remaining 682,000 tons, 
or 68 percent, being hauled directly to the incinerator or to a landfill. 

As part of the evaluation of the incinerator alternatives, it was determined 
that the system would not be viable unless costs could be offset by benefits 
from energy produced. Based upon a review of the potential uses of the steam 
energy produced, as well as of the seasonal distribution of the waste gen
erated, a mass burn incineration system with a capacity of 1,200 tons per day 
was selected. A total of 330,000 tons per year, or about 32 percent of the 
average annual solid waste load, would be incinerated. The system would have 
the capacity to produce 6.2 million to 7.0 million pounds of steam per day at 
a pressure of 200 to 300 pounds per square inch (psi). This alternative 
includes the costs of extending steam conveyance lines to the district steam 
heating and cooling system serving the Milwaukee downtown area and other users. 
For the purpose of this evaluation, it was assumed that the facility would be 
located at the Aroericology transfer station site. Approximately 115,500 tons 
of ash would be generated by this facility per year, which would be disposed 
of at an approved landfill. 

As previously discussed, under this alternative a countywide residential solid 
waste recycling program would be established for the study area consisting of 
23 recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to the 
recycling centers primarily in private vehicles. 

The remaining 680,000 tons per year, or 66 percent of the average annual solid 
waste load generated in the study area, would be disposed of at landfills-
primarily two existing commercial general-use landfills owned and operated by 
Waste Management of Wisconsin, Inc., and located in the City of Franklin and 
the Village of Germantown, and seven private special-use landfills, including 
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two City of Milwaukee landfills, the City of Oak Creek landfill, the City of 
South Milwaukee landfill, the City of Wauwatosa landfill, the City of West 
Allis landfill, and the Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 4 is $86,462,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be made incrementally over the life of each 
facility, of $19,811,000, and including a credit of $10,225,000 from steam sale 
revenues. The total average annual cost of capital and operation and mainten
ance is $27,350,000, or about $26 per ton of solid waste. 

Alternative Plan 5: Processing of a Portion of the Solid 
Wastes at a Single I ncinerator Designed for Electric Power 
Generation, with Disposal at Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 5, solid wastes generated in the study area would be 
recycled, incinerated, or landfilled. The principal components of the solid 
waste management system under Alternative Plan 5 are: 1) continued transport 
in collection vehicles of a portion of the unrecycled solid wastes to one of 
the eight existing transfer stations located in the County which serve muni
cipalities in the study area, followed by transport to the incinerator, or 
to a landfill in larger capacity vehicles; 2) continued transport by collec
tion vehicles of the remaining unrecycled solid wastes directly to the incin
erator or to a landfill; 3) processing of a portion of the solid wastes at a 
new incineration system designed for electric power generation; 4) initiation 
of a countywide residential solid waste recycling program, with transport of 
recyclables to recycling centers primarily by residents; and 5) disposal of all 
unrecycled and unincinerated solid wastes and incinerator ash by landfilling, 
using primarily two existing commercial general-use landfills and seven exist
ing private special-use landfills located within and adjacent to the County. 
The locations of the landfills, transfer stations, and incinerator under Alter
native Plan 5, and of the subareas of the study area from which the wastes 
generated are to be conveyed to each site, are shown on Map 38. 

The post-collection solid waste transportation system in the study area will 
consist of the transport of most residential solid wastes to one of the eight 
transfer stations in the study area, being similar to the existing system 
except for the location of the disposal sites. Furthermore, portions of the 
solid wastes received at the Lincoln Avenue transfer station would be hauled 
directly to the incinerator site under this alternative. Of the total quantity 
of unrecycled solid wastes generated, about 328,000 tons, or 32 percent on an 
average annual basis, would be transferred, with the remaining 682,000 tons, 
or 68 percent, being hauled directly the incinerator or to a landfill. 

As part of the evaluation of the incinerator alternatives, it was determined 
that the system would not be viable unless costs could be offset by benefits 
from energy produced. Based upon a review of the potential uses of the elec
tric energy produced, as well as of the seasonal distribution of the waste 
generated, a mass burn incineration system with a capacity of 1,200 tons per 
day was selected. A total of 330,000 tons per year, or about 32 percent of the 
average annual solid waste load, would be incinerated. The system would have 
the capacity to produce 6.0 million to 6.9 million pounds of steam per day at 
a pressure of 500 to 600 psi. The steam would be used for operating a turbine 
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to generate between 540,000 and 621,000 kilowatts per day of electricity, of 
which approximately 502,200 to 577 ,500 kilowatts per day would be available 
for sale. For the purpose of this evaluation, it was assumed that the facility 
would be located at the Americology transfer station site. Approximately 
115,500 tons of ash would be generated by this facility per year, which would 
be disposed of at an approved landfill. 

As already noted, under this alternative a countywide residential solid waste 
recycling program would be established for the study area consisting of 23 
recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to the 
center primarily by private vehicle. 

The remaining 680,000 tons per year, or 66 percent of the average annual solid 
waste load generated in the study area, would be disposed of at landfills-
primarily two existing commercial general-use landfills owned and operated by 
Waste Management of Wisconsin, Inc., located in the City of Franklin and the 
Village of Germantown, and seven private special-use landfills, including two 
City of Milwaukee landfills, the City of Oak Creek landfill, the City of South 
Milwaukee landfill, the City of Wauwatosa landfill, the City of West Allis 
landfill, and the Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 5 is $100,893,000, with an average 
annual net operation and maintenance cost, including landfilling capital costs 
which were assumed to be made incrementally over the life of each facility, of 
$23,690,000, and including a credit of $6,610,000 from electricity sale 
revenues. The total average annual cost of capital and operation and mainte
nance is $32,488,000, or about $31 per ton of solid waste. 

Alternative Plans 6 and 6A: Processing of a Portion of the Solid 
Wastes at Two Separate Incinerators Designed for Steam Production, 
with Disposal at Two Existing Commercial General-Use Landfills 
and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 6, solid wastes generated in the study area would be 
recycled, incinerated, or 1andfilled. The principal components of the solid 
waste management system under Alternative Plan 6 are: 1) continued transport 
in collection vehicles of a portion of the unrecycled solid wastes to one of 
the eight existing transfer stations located in the County which serve muni
cipalities in the study area, followed by transport to one of the two 
separate incinerators, or to landfills in larger capacity vehicles; 2) con
tinued transport by collection vehicles of the remaining unrecycled solid 
wastes directly to one of the two separate incinerators or to a landfill; 3) 
processing of a portion of the solid wastes at two new incineration systems 
designed for steam generation; 4) initiation of a countywide residential solid 
waste recycling program, with transport of recyclables to recycling centers 
primarily by residents; and 5) disposal of all unrecycled and unincinerated 
solid wastes and incinerator ash by landfilling, using primarily two existing 
commercial general-use sanitary landfills and seven existing private special 
use landfills located within and adjacent to the County. The locations of the 
landfills, transfer stations, and incinerators under Alternative Plan 6, and 
of the subareas of the study area from which the wastes generated are to be 
conveyed to each site, are shown on Map 39. 
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ALTERNATIVES 6 AND 9--PROCESSING OF A PORTION OF THE 
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The post-collection solid waste transportation system in the study area will 
consist of the transport of most residential solid wastes to one of the eight 
transfer stations in the study area, being similar to the existing system 
except for the location of the disposal sites. Furthermore, portions of the 
solid wastes received at the Lincoln Avenue transfer station and at the North
west transfer station would be hauled directly to one of the incinerator sites 
under this alternative. Of the total quantity of unrecycled solid wastes gen
erated, about 272,000 tons, or about 27 percent on an average annual basis, 
would be transferred, with the remaining 738,000 tons, or 73 percent, being 
hauled directly to the incinerators or to a landfill. 

As part of the evaluation of the incinerator alternatives, it was determined 
that the system would not pe viable unless costs could be offset by benefits 
from energy produced. Based upon a review of the potential uses of the steam 
energy produced, as well as of the seasonal distribution of the waste gen
erated, two separate incineration systems, one system with a capacity of 800 
tons per day and one system with a capacity of 400 tons per day, were selected. 
A total of 330,000 tons per year, or about 32 percent of the average annual 
solid waste load, would be incinerated. The 800-ton-per-day mass burn incinera
tion facility, which for the purpose of this evaluation would be located at the 
Americology transfer station site, would have the capacity to produce between 
4.0 and 4.6 million pounds of steam per day at a pressure of 200 to 300 psi. 
Approximately 77,000 tons of ash would be generated by this facility per year, 
which would have to be disposed of at an approved landfill. The 400-ton-per
day mass burn incineration facility, which for the purpose of this evaluation 
would be located at the Northwest transfer station site, would have the 
capacity to produce between 2.0 and 2.1 million pounds of steam per day at a 
pressure of 200 to 300 psi. Approximately 38,500 tons of ash would be generated 
by this facility per year, which would have to be disposed of at an approved 
landfill. This alternative includes provisions and associated costs to extend 
steam conveyance lines from the Americo1ogy site to the district heating and 
cooling system serving downtown Milwaukee and/or other users, and to other 
users from the Northwest transfer station site. 

As already noted, under this alternative a countywide residential solid waste 
recycling program would be established for the study area consisting of 23 
recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to the 
recycling centers primarily by private vehicle. 

The remaining 680,000 tons, or 66 percent of the average annual solid waste 
load generated in the study area, would be disposed of at landfi11s--primarily 
two eXisting commercial general-use landfills owned and operated by Waste Man
agement of Wisconsin, Inc., located in the City of Franklin and the Village of 
Germantown; and seven private special-use landfills, including two City of 
Milwaukee landfills, the City of Oak Creek landfill, the City of South Mil
waukee landfill, the City of Wauwatosa landfill, the City of West Allis land
fill, and the Fa1k Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 6 is $97,857,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be made incrementally over the life of each 
facility, of $19,906,000, and including a credit of $10,098,000 from steam 

238 



sale revenues. The total average annual cost of capital and operation and 
maintenance is $28,496,000, or about $28 per ton of solid waste. 

As part of the evaluation under Alternative Plan 6, a subalternative--Alterna
tive 6A--was also investigated which also called for processing of a portion 
of the solid waste generated in the study area at two incinerators providing 
for steam production. This alternative plan is the same as Alternative 6 as 
shown on Map 39 with the exception that the incinerator facility located at 
the Americology transfer station site would have a capacity of 1,000 tons of 
solid waste per day as opposed to 800 tons of solid waste per day under Alter
native Plan 6. With this additional capacity plus the capacity of 400 tons 
per day at the second incinerator located at the Northwest transfer station 
site, the amount of solid waste incinerated in most of the areas served by 
the incinerator systems would be increased from about 40 percent to 60 percent 
for residential waste and from 20 percent to 30 percent for combustible com
mercial and industrial solid waste. These increased percentages are comparable 
to the percentages used in Alternative Plan 4, which serves fewer communities. 
The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 6A is $114,860,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be made incrementally over the life of each 
facility, of $17,995,000, and including a credit of $11,841,000 from steam 
sale revenues. The total average annual cost of capital and operation and 
maintenance is $28,011,000, or about $27 per ton of solid waste. 

Alternative Plan 7: Processing of a Portion of the 
Solid Wastes at Three Separate Incinerators Designed for 
Steam Production ( with Disposal at Two Existing Commercial 
General-Use Landfills and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 7, solid wastes generated in the study area would be 
recycled, incinerated, or landfilled. The principal components of the solid 
waste management system under Alternative Plan 7 are: 1) continued transport 
in collection vehicles of a portion of the unrecycled solid wastes to one of 
the eight eXisting transfer stations located in the County which serve muni
cipalities in the study area, followed by transport to one of the three 
separate incinerators, or to landfills in larger capacity vehicles; 2) con
tinued transport by collection vehicles of the remaining unrecycled solid 
wastes directly to one of the three separate incinerators or to a landfill; 3) 
processing of a portion of the solid wastes at three new incineration systems 
designed for steam generation; 4) initiation of a countywide residential solid 
waste recycling program, with transport of recyclables to recycling centers 
primarily by residents; and 5) disposal of all unrecycled and unincinerated 
solid wastes and incinerator ash by landfilling, using primarily two existing 
commercial general-use landfills and seven existing private special-use land
fills located within and adjacent to the County. The locations of the land
fills, transfer stations, and incinerators under Alternative Plan 7, and of 
the subareas of the study area from which the wastes generated are to be con
veyed to each site, are shown on Map 40. 

The post-collection solid waste transportation system in the study area will 
consist of the transport of most residential solid wastes to one of the eight 
transfer stations in the study area, being similar to the existing system 
except for the location of the disposal sites. Furthermore, portions of the 
solid wastes received at the Lincoln Avenue transfer station and at the North-
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west transfer station would be hauled directly to one of the incinerator sites 
under this alternative. Of the total quantity of unrecycled solid wastes gen
erated, about 298,000 tons, or about 30 percent on an average annual basis, 
would be transferred, with the remaining 712,000 tons, or 70 percent, being 
hauled directly to the incinerators or to a landfill. 

As part of the evaluation of the incinerator alternatives, it was determined 
that the system would not be viable unless costs could be offset by benefits 
from energy produced. Based upon a review of the potential uses of the steam 
energy produced, as well as of the seasonal distribution of the waste gen
erated, three separate incineration systems, one system with a capacity of 
700 tons per day, one system with a capacity of 300 tons per day, and one 
system with a capacity of 200 tons per day, were selected. A total of 330,000 
tons per year, or about 32 percent of the average annual solid waste load, 
would be incinerated. The 700-ton-per-day mass burn incineration facility, 
which for the purpose of this evaluation would be located at the Americology 
transfer station site, would have the capacity to produce between 3.5 and 4.0 
million pounds of steam per day at a pressure of 200 to 300 psi. Approximately 
48,100 tons of ash would be generated by this facility per year, which would 
have to be disposed of at an approved landfill. The 300-ton-per-day modular 
incineration facility, which for the purpose of this evaluation would be loca
ted at the Northwest transfer station site, would have the capacity to produce 
between 1.4 and 1.6 million pounds of steam per day at a pressure of 200 to 
300 psi. Approximately 28,900 tons of ash would be generated by the facility 
per year, which would have to be disposed of at an approved landfill. The 
200-ton-per-day modular incineration facility, which for the purpose of this 
evaluation would be located at the Milwaukee Metropolitan Sewerage District 
South Shore sewage treatment plant site, would have the capacity to produce 
between 1.0 and 1.1 million pounds of steam per day at a pressure of 200 to 
300 psi. Approximately 19,200 tons of ash would be generated by the facility 
per year, which would have to be disposed of at an approved landfill. 

As previously discussed, under this alternative a countywide residential solid 
waste recycling program would be established for the study area consisting of 
23 recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to the 
recycling centers primarily by private vehicle. 

The remaining 680,000 tons, or 66 percent of the average annual solid waste 
load generated in the study area, would be disposed of at landfills--primarily 
commercial general-use landfills owned and operated by Waste Management of 
WisconSin, Inc., located in the City of Franklin and the Village of German
town, and seven private special-use landfills, including two City of Milwaukee 
landfills, the City of Oak Creek landfill, the City of South Milwaukee land
fill, the City of Wauwatosa landfill, the City of West Allis landfill, and the 
Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 7 is $93,400,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be made incrementally over the life of each 
facility, of $20,557,000, and including a credit of $9,964,000 from steam 
sale revenues. The total average annual cost of capital and operation and 
maintenance is $28,701,000, or about $28 per ton of solid waste. 
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As part of the evaluation under Alternative Plan 7, a subalternative--Alterna
tive 7A--was also investigated which also called for processing of a portion 
of the solid waste generated in the study area at two incinerators providing 
for steam production. This alternative plan is the same as Alternative 7, as 
shown on Map 40, with the exception that the incinerator facility located at 
the Americology transfer station site would have a capacity of 900 tons of 
solid waste per day, as opposed to 700 tons per day under Alternative Plan 7. 
With this additional capacity plus the capacity of 500 tons per day at the 
incinerators located at the Northwest transfer station site and at the South 
Shore sewage treatment plant, the amount of solid waste incinerated in the 
areas served by the incinerator systems would be increased from about 40 per
cent to 55 percent for residential waste and from 20 percent to 25 percent for 
combustible commercial and industrial solid waste. These increased percentages 
are comparable to those used in Alternative Plan 6, which serves a smaller 
number of communities. The estimated capital cost for the development of the 
solid waste management facilities proposed under Alternative Plan 7A is 
$105,900,000, with an average annual net operation and maintenance cost, 
including all landfilling capital costs which were assumed to be made incre
mentally over the life of each facility, of $18,481,000, and including a 
credit of $11,707,000 from steam sale revenues. The total average annual cost 
of capital and operation and maintenance is $27,715,000, or about $27 per ton 
of solid waste. 

Alternative Plans 8 and 8A: Processing of a Portion of the Solid Wastes 
at Five Separate I ncinerators Designed for Steam Production, with 
Disposal at Two Existing Commercial General-Use Landfills and at 
Seven Existing Private Special-Use Landfills 

Under Alternative Plan 8, solid wastes generated in the study area would be 
recycled, incinerated, or landfilled. The principal components of the solid 
waste management system under Alternative Plan 8 are: 1) continued transport 
in collection vehicles of a portion of the unrecycled solid wastes either to 
one of the eight existing transfer stations located in the County which serve 
municipalities in the study area followed by transport to one of the five 
separate incinerators, or to disposal sites in larger capacity vehicles; 2) 
continued transport by collection vehicles of the remaining unrecycled solid 
wastes directly to one of the five separate incinerators or to landfills; 3) 
processing of a portion of the solid wastes at five new incineration systems 
designed for steam generation; 4) initiation of a countywide residential solid 
waste recycling program, with transport of recyclables to recycling centers 
primarily by residents; and 5) disposal of all unrecycled and unincinerated 
solid wastes and incinerator ash by landfilling, using primarily two existing 
commercial general-use landfills and seven existing private special-use land
fills located within and adjacent to the County. The locations of the land
fills, transfer stations, and incinerators under Alternative Plan 8, and of 
the subareas of the study area from which the wastes generated are to be con
veyed to each site, are shown on Map 41. 

The post-collection solid waste transportation system in the study area would 
consist of the transport of a portion of the residential solid wastes to one 
of the eight transfer stations in the study area, being similar to the 
existing system except for the location of the disposal sites. Furthermore, 
portions of the solid wastes received at the Lincoln Avenue transfer station 
and at the Northwest transfer station would be hauled directly to one of the 
incinerator sites under this alternative. Of the total quantity of unrecycled 
solid wastes generated, about 261,000 tons, or about 26 percent on an average 
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Map 41 
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annual basis, would be transferred, with the rema1n1ng 749,000 tons, or 74 per
cent, being hauled directly to the incinerators or landfill. 

As part of the evaluation of the incinerator alternatives, it was determined 
that the system would not be viable unless costs could be offset by benefits 
from energy produced. Based upon a review of the potential uses of the steam 
energy produced, as well as of the seasonal distribution of the waste gen
erated, five separate incineration systems, one system with a capacity of 600 
tons per day and four systems with a capacity of 150 tons per day each, were 
selected. A total of 330,000 tons per year, or about 32 percent of the average 
annual solid waste load, would be incinerated. The 600-ton-per-day mass burn 
facility, which for the purpose of this evaluation would be located at the 
Americology transfer station site, would have the capacity to produce between 
3.1 and 3.45 million pounds of steam per day at a pressure of 200 to 300 psi. 
Approximately 57,800 tons of ash would be generated by this facility per year, 
which would have to be disposed of at an approved landfill. The 150-ton-per
day modular incineration facilities, which for the purpose of this evaluation 
would be located at the Northwest transfer station site, the Milwaukee County 
Institutions site, the Lincoln Avenue transfer station site, and the Milwaukee 
Metropolitan Sewerage District South Shore sewage treatment plant site, would 
each have the capacity to produce between 768,000 and 845,600 pounds of steam 
per day at a pressure of 200 to 300 psi. Approximately 14,400 tons of ash 
would be generated at each of these facilities per year, which would have to 
be disposed of at an approved landfill. This alternative includes provisions 
and associated costs to extend steam conveyance lines to the steam heating and 
cooling system serving downtown Milwaukee and/or other steam users. 

As already noted, under this alternative a countywide residential solid waste 
recycling program would be established for the study area consisting of 23 
recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to the 
recycling centers primarily by private vehicle. 

The remaining 680,000 tons, or 66 percent of the average annual solid waste 
load generated in the study area, would be disposed of at landfills--primarily 
two existing commercial general-use landfills owned and operated by Waste 
Management of Wisconsin, Inc., located in the City of Franklin and the Village 
of Germantown, and seven private special-use landfills, including two City of 
Milwaukee landfills, the City of Oak Creek landfill, the City of South Mil
waukee landfill, the City of Wauwatosa landfill, the City of West Allis land
fill, and the Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 8 is $99,587,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be made incrementally over the life of each 
facility, of $21,691,000, and including a credit of $9,828,000 from steam 
sale revenues. The total average annual cost of capital and operation and 
maintenance is $30,375,000, or about $29 per ton of solid waste. 

As part of the evaluation under Alternative Plan 8, a subalternative--Alter
native 8A--was also investigated which also called for processing of a portion 
of the solid waste generated in the study area at five incinerators providing 
for steam production. This alternative plan is the same as Alternative 8, as 
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shown on Map 41, with the exception that the incinerator facility located at 
the Americology transfer station site would have a capacity of 800 tons of 
solid waste per day, as opposed to 600 tons under Alternative Plan 8. With 
this additional capacity, plus the capacity of 600 tons per day at the 
incinerators located at the Northwest transfer station site, the Milwaukee 
County Institutions grounds, the Lincoln Avenue transfer station, and the 
South Shore sewage treatment plant, the amount of solid waste incinerated in 
the areas served by the incinerator systems would be increased from about 40 
percent to 55 percent for residential waste and from 20 percent to 25 percent 
for combustible commercial and industrial solid waste. These increased per
centages are comparable to those used in Alternative Plan 6, which serves a 
smaller number of communities. The estimated capital cost for the development 
of the solid waste management facilities proposed under Alternative Plan 8A is 
$115,200,000, with an average annual net operation and maintenance cost of 
$19,543,000, including a credit of $11,572,000 from steam sale revenues. The 
total average annual cost of capital and operation and maintenance, including 
all landfilling capital costs which were assumed to be made incrementally over 
the life of each facility, is $29,588,000, or about $29 per ton of solid waste. 

Alternative Plan 9: Processing of a Portion of the Solid Wastes 
at Two Sepa rate I nci nerators Designed for Electric Power 
Generation, with Disposal at Two Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 9, solid wastes generated in the study area would be 
recycled, incinerated, or landfilled. The principal components of the solid 
waste management system under Alternative Plan 9 are: 1) continued transport 
in collection vehicles of unrecycled solid wastes to one of the eight existing 
transfer stations located in the County which serve municipalities in the 
study area, followed by transport to one of the two separate incinerators, 
or to disposal sites in larger capacity vehicles; 2) continued transport 
by collection vehicles of a portion of the remaining unrecycled solid 
wastes directly to one of the two separate incinerators or to landfills; 3) 
processing of a portion of the solid wastes at two new incineration systems 
designed for electric power generation; 4) initiation of a countywide solid 
waste residential recycling program, with transport of recyclables to 
recycling centers primarily by residents; and 5) disposal of all unrecycled 
and unincinerated solid wastes and incinerator ash by landfilling, using 
primarily two existing commercial general-use landfills and seven existing 
private special-use landfills located within and adjacent to the County. The 
locations of the landfills, transfer stations, and incinerators under Alter
native Plan 9, and of the subareas of the study area from which the wastes 
generated are to be conveyed to each site, are shown on Map 39. 

The post-collection solid waste transportion system in the study area would 
consist of the transport of a portion of the residential solid wastes to one 
of the eight transfer stations in the study area, being similar to the 
existing system except for the location of the disposal sites. Furthermore, 
portions of the solid wastes received at the Lincoln Avenue transfer station 
and at the Northwest transfer station would be hauled directly to one of the 
incinerator sites under this alternative. Of the total quantity of unrecycled 
solid wastes generated, about 272,000 tons, or about 26 percent on an average 
annual basis, would be transferred, with the remaining 738,000 tons, or 74 per
cent, being hauled directly to the incinerator or to landfills. 
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As part of the evaluation of the incinerator alternatives, it was determined 
that the system would not be viable unless costs could be offset by benefits 
from energy produced. Based upon a review of the potential uses of the elec
tric energy produced, as well as of the seasonal distribution of the waste gen
erated, two separate incineration systems, one system with a capacity of 800 
tons per day and one system with a capacity of 400 tons per day, were selec
ted. A total of 330,000 tons per year, or about 32 percent of the average 
annual solid waste load, would be incinerated. The 800-ton-per-day mass burn 
incineration facility, which for the purpose of this evaluation would be 
located at the Americology transfer station site, would have the capacity to 
produce between 4.0 and 4.6 million pounds of steam per day at a pressure of 
500 to 600 psi. The steam would be used for operating a turbine to generate 
between 356,000 and 409,000 kilowatts per day of electricity, of which approxi
mately 331,000 to 381,000 kilowatts per day would be available for sale. 
Approximately 77,000 tons of ash would be generated by this facility per year, 
which would have to be disposed of at an approved landfill. The 400-ton-per
day mass burn incineration facility, which for the purpose of this evaluation 
would be located at the Northwest transfer station site, would have the capa
city to produce between 2.0 and 2.1 million pounds of steam per day at a pres
sure of 500 to 600 psi. The steam would be used for operating a turbine to 
generate between 170,000 and 182,000 kilowatts per day of electricity, of 
which approximately 158,000 to 169,000 kilowatts per day would be available 
for sale. Approximately 38,500 tons of ash would be generated by this facility 
per year, which would have to be disposed of at an approved landfill. 

As already noted, under this alternative a countywide residential solid waste 
recycling program would be established for the study area consisting of 23 
recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to the 
recycling center primarily by private vehicle. 

The remaining 680,000 tons, or 66 percent of the average annual solid waste 
load generated in the study area, would be disposed of at landfills--primarily 
two existing commercial general-use landfills owned and operated by Waste 
Management of Wisconsin, Inc., located in the City of Franklin and the Village 
of Germantown, and seven private special-use landfills, including two City of 
Milwaukee landfills, the City of Oak Creek landfill, the City of South Mil
waukee landfill, the City of Wauwatosa landfill, the City of West Allis land
fill, and the Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 9 is $108,870,000, with average 
annual operation and maintenance cost, including all landfilling capital costs 
which were assumed to be made incrementally over the life of each facility, of 
$24,472,000, including a credit of $5,878,000 from electricity sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$33,965,000, or about $33 per ton of solid waste. 

Alternative Plan 10: Processing of a Portion of the Solid 
Wastes at Three Separate Incinerators Designed for Electric Power 
Generation, with Disposal at Two Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 10, solid wastes generated in the study area would be 
recycled, incinerated, or landfilled. The principal components of the solid 



waste management system under Alternative Plan 10 are: 1) continued transport 
in collection vehicles of a portion of the unrecycled solid wastes to one of 
the eight existing transfer stations located in the County which serve muni
cipalities in the study area, followed by transport to one of the three 
separate incinerators, or to disposal sites in larger capacity vehicles; 2) 
continued transport by collection vehicles of the remaining unrecycled solid 
wastes directly to one of the three separate incinerators or to landfills; 3) 
processing of a portion of the solid wastes at three new incineration systems 
designed for electric power generation; 4) initiation of a countywide resi
dential solid waste recycling program, with transport of recyclables to 
recycling centers primarily by residents; and 5) disposal of all unrecyc1ed 
and unincinerated solid wastes and incinerator ash by landfilling, using 
primarily two existing commercial general-use landfills and seven existing 
private special-use landfills located within and adjacent to the County. The 
locations of the landfills, transfer stations, and incinerators under Alter
native Plan 10, and of the subareas of the study area from which the wastes 
gener ated are to be conveyed to each site, are shown on Map 40. 

The post-collection solid waste transportation system in the study area would 
consist of the transport of a portion of the residential solid wastes to one 
of the eight transfer stations in the study area, being similar to the exis
ting system except for the location of the disposal sites. Furthermore, por
tions of the solid wastes at the Lincoln Avenue transfer station and at 
the Northwest transfer station would be hauled directly to one of the incin
erator sites under this alternative. Of the total quantity of unrecycled solid 
wastes generated, about 298,000 tons, or about 30 percent on an average annual 
basis, would be transferred, with the remaining 712,000 tons, or 70 percent, 
being hauled directly to the incinerator or to landfills. 

As part of the evaluation of the incinerator alternatives, it was determined 
that the system would not be viable unless costs could be offset by benefits 
from energy produced. Based upon a review of the potential uses of the elec
tric energy produced, as well as the seasonal distribution of the waste gen
erated, three separate incinerator systems, one system with a capacity of 700 
tons per day, one system with a capacity of 300 tons per day, and one system 
with a capacity of 200 tons per day, were selected. The 700-ton-per-day mass 
burn incinerator facility, which for the purpose of this evaluation would be 
located at the Americology transfer station site, would have the capacity to 
produce between 3.5 and 4.02 million pounds of steam per day at a pressure of 
500 to 600 psi. The steam would be used for operating a turbine to generate 
between 311,000 and 378,000 kilowatts per day of electricity, of which approxi
mately 300,000 to 340,000 kilowatts per day would be available for sale. 
Approximately 67,400 tons of ash would be generated by this facility per year, 
which would have to be disp9sed of at an approved landfill. The 300-ton-per
day modular incineration facility, which for the purpose of this evaluation 
would be located at the Northwest transfer station site, would have the 
capacity to produce between 1.44 and 1.6 million pounds of steam per day at 
a pressure of 500 to 600 psi. The steam would be used for operating a turbine 
to generate between 121,000 and 134,000 kilowatts per day of electricity, of 
which approximately 109,000 to 121,000 kilowatts per day would be available 
for sale. Approximately 28,900 tons of ash would be generated by the facility 
per year, which would have to be disposed of at an approved landfill. The 
200-ton-per-day modular incineration facility, which for the purpose of this 
evaluation would be located at the Milwaukee Metropolitan Sewerage District 
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South Shore sewage treatment plant site, would have the capacity to produce 
between 960,000 and 1.1 million pounds of steam per day at a pressure of 500 
to 600 psi. The steam would be used for operating a turbine to generate 
between 77,000 and 88,000 kilowatts per day of electricity, of which approxi
mately 68,000 to 78,000 kilowatts per day would be available for sale. Approxi
mately 19,200 tons of ash would be generated by the facility per year, which 
would have to be disposed of at an approved landfill. 

As already noted, under this alternative a countywide residential solid waste 
recycling program would be established for the study area consisting of 23 
recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to the 
recycling centers primarily by private vehicle. 

The remaining 680,000 tons per year, or 66 percent of the average annual solid 
waste load generated in the study area, would be disposed of at landfills-
primarily two eXisting commercial general-use landfills owned and operated by 
Waste Management of Wisconsin, Inc., located in the City of Franklin and the 
Village of Germantown, and seven private special-use landfills, including two 
City of Milwaukee landfills, the City of Oak Creek landfill, the City of South 
Milwaukee landfill, the City of Wauwatosa landfill, the City of West Allis 
landfill, and the Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 10 is $104,760,000, with an average 
annual operation and maintenance cost, including all landfilling capital costs 
which were assumed to be made incrementally over the life of each facility, of 
$24,864,000, including a credit of $5,857,000 from electricity sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$33,999,000, or about $33 per ton of solid waste. 

Alternative Plan 11: Processing of a Portion of the Solid Wastes 
at Five Separate Incinerators Designed for Electric Power 
Generation, with Disposal at Two Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 11, solid wastes generated in the study area would be 
recycled, incinerated, or landfilled. The principal components of the solid 
waste management system under Alternative Plan 11 are: 1) continued transport 
in collection vehicles of a portion of the unrecycled solid wastes to one of 
the eight existing transfer stations located in the County which serve muni
cipalities in the study area, followed by transport to one of the five 
separate incinerators, or to disposal sites in larger capacity vehicles; 2) 
continued transport by collection vehicles of the remaining unrecycled solid 
wastes directly to one of the five separate incinerators or to landfills; 3) 
processing of a portion of the solid wastes at five new incineration systems 
designed for electric power generation; 4) initiation of a countywide residen
tial solid waste recycling program, with transport of recyclables to recycling 
centers primarily by residents; and 5) disposal of all unrecycled and unincin
erated solid wastes and incinerator ash by landfilling, using primarily two 
existing commercial general-use landfills and seven existing private special
use landfills located within and adjacent to the County. The locations of the 
landfills, transfer stations, and incinerators under Alternative Plan 11, and 
of the subareas of the study area from which the wastes generated are to be 
conveyed to each site, are shown on Map 41. 
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The post-collection solid waste transportation system in the study area would 
consist of the transport of a portion of the residential solid wastes to one 
of the eight transfer stations in the study area, being similar to the 
existing system except for the location of the disposal sites. Furthermore, 
portions of the solid wastes received at the Lincoln Avenue transfer station 
and at the Northwest transfer station would be hauled directly to one of the 
incinerator sites under this alternative. Of the total quantity of unrecycled 
solid wastes generated, about 261,000 tons, or about 26 percent on an average 
annual basis, would be transferred, with the remaining 749,000 tons, or 74 
percent, being hauled directly to the incinerators or landfills. 

As part of the evaluation of the incinerator alternatives, it was determined 
that the system would not be viable unless costs could be offset by benefits 
from energy produced. Based upon a review of the potential uses of the elec
tric energy produced, as well as of the seasonal distribution of the waste 
generated, five separate incineration systems, one system with a capacity of 
600 tons per day and four systems with a capacity of 150 tons per day each, 
were selected. A total of 330,000 tons per year, or about 32 percent of the 
average annual solid waste load, would be incinerated. The 600-ton-per-day 
mass burn incineration facility, which for the purpose of this evaluation 
would be located at the Americology transfer station site, would have the 
capacity to produce between 3.1 and 3.4 million pounds of steam per day at a 
pressure of 500 to 600 psi. The steam would be used for operating a turbine to 
generate between 267,000 and 307,000 kilowatts per day of electricity, of which 
approximately 248,000 to 285,000 kilowatts per day would be available for sale. 
Approximately 57,800 tons of ash would be generated by this facility per year, 
which would have to be disposed of at an approved landfill. The 150-ton-per
day modular incineration facilities, which for the purpose of this evaluation 
would be located at the Northwest transfer station site, the Milwaukee County 
Institutions site, the Lincoln Avenue transfer station site, and the Milwaukee 
Metropolitan Sewerage District South Shore sewage treatment plant site, would 
each have the capacity to produce between 768,000 and 845,600 pounds of steam 
per day at a pressure of 500 to 600 psi. The steam would be used for operating 
a turbine to generate between 57,600 and 63,000 kilowatts per day of elec
tricity, of which approximately 49,000 to 54,000 kilowatts per day would be 
available for sale. Approximately 14,400 tons of ash would be generated by 
each of these facilities per year, which would have to be disposed of at an 
approved landfill. 

As already noted, under this alternative a countywide residential solid waste 
recycling program would be established for the study area consisting of 23 
recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to the 
recycling centers primarily in private vehicles. 

The remaining 680,000 tons, or 66 percent of the average annual solid waste 
load generated in the study area, would be disposed of at landfills--primarily 
two existing commercial general-use landfills owned and operated by Waste 
Management of Wisconsin, Inc., located in the City of Franklin and the Village 
of Germantown, and seven private special-use landfills, including two City of 
Milwaukee landfills, the City of Oak Creek landfill, the City of South Milwau
kee landfill, the City of Wauwatosa landfill, the City of West Allis landfill, 
and the Falk Corporation landfill. 
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The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 11 is $116,840,000, with an average 
annual operation and maintenance cost, including all 1andfi11ing capital costs 
which were assumed to be made incrementally over the life of each facility, of 
$26,731,000, including a credit of $5,148,000 from electricity sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$36,919,000, or about $36 per ton of solid waste. 

Alternative Plan 12: Processing of a Portion of the Solid Wastes 
into a Refuse-Derived Fuel for Incineration with Electric Power 
Generation and with Disposal at Two Existing Commercial General
Use Landfills and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 12, solid wastes generated in the study area would be 
either recycled, processed into refuse-derived fuel (RDF) and incinerated, or 
landfilled. The principal components of the solid waste management system 
under Alternative Plan 12 are: 1) continued transport in collection vehicles 
of a portion of the unrecyc1ed solid wastes to one of the eight existing 
transfer stations located in the County which serve municipalities in the 
study area, followed by transport to the RDF processing facility, or to 
disposal sites in larger capacity vehicles; 2) continued transport by collec
tion vehicles of the remaining solid wastes directly to the RDF processing 
facility or to landfills; 3) processing of a portion of the solid wastes at 
the Americo1ogy RDF facility following major modifications in the RDF proces
sing equipment; 4) incineration of the RDF at a new incineration system 
designed for electric power generation; 5) initiation of a countywide resi
dential solid waste recycling program, with transport of recyclab1es to 
recycling centers primarily by residents; and 6) disposal of all unrecycled 
and unprocessed solid wastes, RDF residues, unprocessed solid wastes, and 
incinerator ash by landfilling, using primarily two existing commercial gen
eral-use sanitary landfills and seven existing private special-use landfills 
located within and adjacent to the County. The locations of the landfills, 
transfer stations, and RDF facility under Alternative Plan 12, and of the sub
areas of the study area from which the wastes generated are to be conveyed to 
each site, are shown on Map 42. 

The post-collection solid waste transportation system in the study area would 
consist of the transport most residential solid wastes to one of the eight 
transfer stations in the study area, being similar to the existing system 
except for the location of the disposal sites. Furthermore, portions of the 
solid wastes received at the Lincoln Avenue transfer station would be hauled 
directly to the RDF processing site under this alternative. Approximately 
328,000 tons, or 32 percent of the average annual amount of solid wastes 
generated in the study area, would be transferred under this alternative, with 
the remaining 652,000 tons, or 68 percent, being hauled directly to the RDF 
facility or to landfills. 

The RDF preparation would include using the existing Americology processing 
facility, after modifications were made to the equipment at the plant, to 
reduce the contamination of the RDF with grit and glass. Contamination of the 
RDF previously produced at the facility reduced the marketability of the 
product. A diagram of the process to be used is shown in Figure 16. 

The 330,000 tons of waste per year received at the processing facility would 
be converted into approximately 247,000 tons of RDF product. This material 
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Map 42 
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Figure 16 

SCHEMATIC DIAGRAM OF REFUSE-DERIVED FUEL 
PRODUCTION AT RECONDITIONED AMERICOLOGY FACILITY 
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would be incinerated at a 1,000-ton-per-day incineration system. Approximately 
16,500 tons per year of ferrous material recovered as a by-product of proces
sing the solid waste into RDF would be recycled. Waste materials generated as 
a result of the conversion process would total approximately 66,000 tons per 
year. These materials would be disposed of in one of the aforereferenced land
fills. 

The 1, OOO-ton-per-day incineration facility, which for the purpose of this 
evaluation would also be located at the Americology transfer station site, 
would have the capacity to generate approximately 516,000 kilowatts per day of 
electricity, of which approximately 465,000 kilowatts per day would be avail
able for sale. In addition to the 66,000 tons per year of waste from the RDF 
processing operation, approximately 33,000 tons of incinerator ash would be 
generated by this facility per year, which would have to be disposed of at an 
approved landfill. 

As previously discussed, under this alternative a countywide residential solid 
waste recycling program would be established for the study area consisting of 
23 recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. The recyclable material would be transported to the 
recycling centers primarily in private vehicles. 

The remaining 680,000 tons, or 66 percent of the average annual solid waste 
load generated in the study area, would be disposed of at landfills--primarily 
two existing commercial general-use landfills owned and operated by Waste 
Management of Wisconsin, Inc., located in the City of Franklin and the Village 
of Germantown, and at seven private special-use landfills, including two City 
of Milwaukee landfills, the City of Oak Creek landfill, the City of South Mil
waukee landfill, the City of Wauwatosa landfill, the City of West Allis land
fill, and the Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 12 is $90,600,000, with an average 
annual operation and maintenance cost, including all landfilling capital costs 
which were assumed to be made incrementally over the life of each facility, 
of $24,564,000, which includes a credit of $5,491,000 from electricity sale 
revenues. The total average annual cost of capital and operation and mainten
ance is $32,464,000, or about $31 per ton of solid waste. 

Alternative Plan 12A: Processing of a Portion of the Solid Wastes into a 
Refuse-Derived Fuel for Use at the Wisconsin Electric Power Company Oak Creek 
Power Plant as a Supplemental Fuel, with Disposal at Two Existing Commercial 
General-Use Landfills and at Seven Existing Private Special-Use Landfills 

Under Alternative Plan 12A, solid wastes generated in the study area would be 
either recycled, processed into refuse-derived fuel for use as a supplemental 
fuel, or landfilled. The principal components of the solid waste management 
system under Alternative Plan 12A are: 1) continued transport in collection 
vehicles of unrecyc1ed solid wastes to one of the eight existing transfer sta
tions located in the County which serve municipalities in the study area, fol
lowed by transport to the RDF processing facility, or to disposal sites in 
larger capacity vehicles; 2) continued transport by collection vehicles of the 
remaining solid wastes directly to the RDF processing facility or to a land
fill; 3) processing of a portion of the solid wastes at the Americology RDF 
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facility following major modifications to the RDF processing equipment; 4) co
firing of the RDF at the Wisconsin Electric Power Company Oak Creek power 
plant; 5) initiation of a countywide residential solid waste recycling pro
gram, with t,ransport of recyclables to recycling centers primarily by resi
dents; and 6) disposal of all unrecycled solid wastes, RDF residues, and 
unprocessed solid wastes by landfilling, using primarily two existing commer
cial general-use sanitary landfills and seven existing private special-use 
landfills located within and adjacent to the County. The locations of the land
fills, transfer stations, and RDF facility under Alternative Plan 12A, and of 
the subareas of the study area from which the wastes generated are to be con
veyed to each site, are shown on Map 42. 

The post-collection solid waste transportation system in the study area would 
consist of the transport of most residential solid wastes to one of the eight 
transfer stations in the study area, being similar to the existing system 
except for the location of the disposal sites. Furthermore, portions of the 
solid waste received at the Lincoln Avenue transfer station would be hauled 
directly to the RDF processing facility under this alternative, and the RDF 
would be hauled to the Oak Creek power plant. Approximately 328,000 tons, or 
32 percent of the average annual amount of unrecycled solid wastes generated 
in the study area, would be transferred under this alternative, with the 
remaining 682,000 tons, or 68 percent, being hauled directly to the RDF 
facility or to landfills. 

The RDF preparation would include using the existing Americology processing 
facility, after modifications were made to the equipment at the plant, to 
reduce the contamination of the RDF with grit and glass. Contamination of the 
RDF previously produced at the facility reduced the marketability of the 
product. A diagram of the process to be used is shown in Figure 16. 

The 330,000 tons of waste per year received at the processing facility would 
be converted into approximately 247,000 tons of RDF product. This RDF would be 
co-fired at the Wisconsin Electric Power Company Oak Creek power plant. 
ApprOXimately 16,500 tons per year of ferrous material recovered as a by-prod
uct of processing the solid waste into RDF would be recycled. Waste materials 
generated as a result of the conversion process would total approximately 
66,000 tons per year. These materials would be disposed of in one of the afore
referenced landfills. 

Under this alternative, RDF would be transported to the Wisconsin Electric 
Power Company Oak Creek power plant, units number 1 through 4, where it would 
be co-fired in new fluidized bed boilers which are anticipated to be installed 
during a rehabilitation program. It should be noted that the Wisconsin Public 
Service Commission has not as yet granted the Wisconsin Electric Power Com
pany a license for the reconditioning project. For the purpose of this eval
uation, it is assumed that a mixture of 85 percent coal and 15 percent RDF 
would be co-fired in the boilers; however, the percentage of RDF in the mix
ture could be increased if optimal operation of the system is not impaired. 

As already noted, under this alternative a countywide residential solid waste 
recycling program would be established for the study area consisting of 23 
recycling centers. About 25,000 tons per year, or about 2 percent of the 
average annual quantity of solid wastes generated in the County, would be 
recycled at these centers. 
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The rema~n~ng 680,000 tons, or 66 percent of the average annual solid waste 
load generated in the study area, would be disposed of at landfills--primarily 
two existing commercial general-use landfills owned and operated by Waste 
Management of Wisconsin, Inc., located in the City of Franklin and the Village 
of Germantown, and seven private special-use landfills, including two City of 
Milwaukee landfills, the City of Oak Creek landfill, the City of South Milwau
kee landfill, the City of Wauwatosa landfill, the City of West Allis landfill, 
and the Falk Corporation landfill. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 12A, which does not include the 
cost of replacing the existing boilers at the Wisconsin Electric Power 
Company Oak Creek power plant, is $14,040,000, with an operation and main
tenance cost of $980,000. The capital and operation and maintenance costs 
associated with the replacement of the boilers have not been determined. Those 
costs would be part of a very large proj ect estimated to cost $500,000,000. 
The costs that are appropriate to this evaluation are the incremental costs 
of providing the ability to burn RDF and coal over and above the cost of the 
system if designed to burn only coal. Additional information on the costs 
and benefits of this alternative is provided in the following section of 
the report. 

Accessory Alternatives 

As previously noted, there are five additional solid waste management alter
natives which may have application in Milwaukee County. These alternatives 
have been termed "accessory" because generally they will not result in the 
disposal of large quantities of solid wastes and, in most instances, would be 
carried out in conjunction with one of the "major" alternatives. These five 
accessory alternatives are discussed below. The costs of the first three acces
sory alternatives are shown in Table 40. The costs associated with the last 
two accessory alternatives have not been fully estimated, as discussed in 
the text. 

Accessory Alternative l--High Level of Residential Solid Waste Recycling: 
Under Accessory Alternative 1, a high level of residential solid waste recy
cling would be initiated using the same 23 recycling centers to be used under 
each of the 12 major alternatives. However, this alternative would result in 
the recycling of 50,000 tons of material per year, rather than 25,000 tons as 
under the major alternatives. The increased amount of recycling would result 
from the implementation of an extensive information and education program; 
longer hours of operation for the recycling centers; greater use of nonprofit 
agencies and organizations for supplying volunteer labor to the stations and 
for conducting "drives" for recyclables; and the provision of economic 
incentives, i.e., paying for recyclables. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Accessory Alternative 1 is $281,000, with an average 
annual operation and maintenance cost of $1,587,000, including an estimated 
$753,000 paid to recycled material suppliers. The total average annual cost of 
capital and operation and maintenance is $1,611,500, or about $64 per ton 
of recycled solid waste. If the cost of the payment to suppliers for the 
recycled material were not included in the costs, the total annual cost would 
be $35 per ton per year. Under this alternative, savings in collection, 
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Table 40 

PRINCIPAL FEATURES AND COSTS OF SOLID WASTE 
MANAGEMENT ACCESSORY ALTERNATIVES FOR MILWAUKEE COUNTY 

Gross Average Annua I Costs 

Accessory 
Alternative 

1. High level of 
Residential Sol id 
Waste Recycling •••.• 

2. Separate Collection 
of Resldenti,1 
Ne .... sprlnt for 
Recyc ling •.••...•••. 

Principal Components 

Initiation of 8 program 
for a high level of 
residential sol id waste 
recycling 

Initiation of a separate 
residential newsprint 
collection program 

Tota I 
Capital 

$281,000 

40,000 

3. Composting •••...•..• Initiation of a mUnicipal 3ltO.000 
composting program 

a Based on 1985 costs. 

b Amortized at 6 percent for 20 years. 

Amort j zed 
capital 

Cost b 

$ 24,500 

3,500 

29,600 

c Includes costs of payment for materials transported to the centers. 

dOased on an estimated 25,000 tons per year. 

eRevenues are used to reimburse volunteer labor. 

fBBsed on 8 S21-per-ton tipping fee at landfi 115. 

g8ased on a per-toO collection and transport rate of $35 per ton. 

hSased on an estimated 5.000 tons per year. 

'Based on an operation and maintenance cost of $35 per ton. 

J Based on an estimated 15,000 tons per year. 

Source: S[WRPC. 

New faci lities 
Operation and 

Transport Ma i ntenance 

$190,000 $1,397,OOOc 

200.000 9 

525.000 i 

Cost Estimates: 1990-2010 8 

Gross 
Gross Total Unit Cost 

Average (dollars 
Annua I Cost per ton) Revenues 

$1.611.500 $64.46 d $ 
__ e 

203,500 40.1O h 100,000 

554,600 

Net Tota I Average Annual Costs 

Net Tota I 
Average Annual 

Costs Less Revenues 

Un! t 
(dollars 

lota I per ton, 

$1,611,500 $64.46 d 

103,500 

554,600 36.97J 

Net Tota I Average 
Annual CostS Less 

Revenues and Savings 
In Landfill Costs 

Savings ;n 
Landfll I 
Disposa I r Tota I 

$525,000 $1,086,500 

105,000 

239,600 315,000 

Unit 
(dollars 
per ton) 

$43.46 d 



transportation, and landfill disposal costs would approximate $525,000 per 
year. Deducting this cost from the total annual cost yields a cost of 
$1,086,500 per year, or $43 per ton. 

Accessory Alternative 2--Separate Collection and Recycling of Newsprint: 
Under Accessory Alternative 2, a separate curbside collection program to 
collect and recycle newsprint would be initiated. All collection vehicles, 
including those which are municipally and privately owned and operated, would 
be equipped with special racks or brackets to temporarily store separated 
newsprint collected along with other residential solid wastes. It is important 
to note that special provisions for the exclusion of newspaper from the rest 
of the residential solid waste stream already exist in the Villages of Brown 
Deer and Shorewood, and in the Cities of Cudahy and Glendale. In these com
munities, either there are special collections for newspaper or newspaper is 
dropped off at special centers by citizens. This separate collection of news
print is antiCipated to re~ult in the recovery and recycling of 5,000 tons per 
year, or about 10 pounds per capita per year. This quantity would be over and 
above the newsprint recycled at the 23 drop-off recycling centers established 
countywide or in the community programs already in effect. 

The estimated capital cost for the development of the solid waste facilities 
proposed under Accessory Al ternati ve 2 is $40,000 , with an average annual 
operation and maintenance cost of $200,000. The gross total average annual 
cost of capital and operation and maintenance is $103,500, or about $20.70 per 
ton. In addition, landfill disposal costs would be reduced by about $105,000 
per year which, if deducted from the cost, yields a net surplus of $1,500 per 
year, or less than $1. 00 per ton. 

Accessory Alternative 3--Composting: Under Accessory Alternative 3, a compre
hensive program for the composting of the vegetative debris contained in solid 
wastes, including grass clippings, leaves, and brush, would be implemented. 
Composting is the controlled biological decomposition of organic material in 
the presence of oxygen to produce humus. Decomposed vegetative materials con
tain beneficial nutrients and can be used as a soil conditioner in gardens and 
flower beds and around landscape plants. It is important to note that removal 
of these materials from the residential solid waste stream would be desirable 
should one of the alternatives involving incineration be included in the 
recommended plan. Incineration of these materials lowers the heat content of 
the incinerated waste because of the high amount of moisture present and can 
also result in moisture-related operation and maintenance problems at 
incinerators. 

As noted in Table 38, approximately 66,300 tons of yard wastes are anticipated 
to be generated annually in the County during the plan period. The establish
ment of composting operations in each of the municipalities in the County is 
anticipated to result in approximately 15,000 tons being compos ted , or about 
30 percent of the yard wastes generated. The materials would be delivered by 
individual residents to one of 21 sites in the County. One site would be loca
ted in each of 18 communities, with three sites in the City of Milwaukee. The 
composting sites would generally be located near the recycling centers estab
lished under the countywide residential solid waste recycling program. In 
those communities in which such centers would not be established, including 
the Villages of Bayside, Fox Point, Hales Corners, River Hills, and West Mil
waukee, composting operations are anticipated to be established on property 
owned by the municipality. 
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The estimated capital cost for the development of the solid waste management 
facilities proposed under Accessory Alternative 3 is $340,000, with an average 
annual operation and maintenance cost of $525,000. The gross average annual 
cost of capital and operation and maintenance is $554,600, or about $37 per 
ton of composted solid waste. However, savings in collection and landfill dis
posal costs would be approximately $239,000 per year, yielding a net average 
annual cost of $315,000, or about $16 per ton of composted solid waste. 

Accessory Alternative 4-- Bioconversion: Under Accessory Alternative 4, a 
bioconversion system would be implemented whereby solid wastes categorized 
primarily as grass clippings, leaves, and other vegetative debris would be 
placed in a specially designed facility to undergo anaerobic (without oxygen) 
decomposition. This process would reduce the volume of the raw materials 
decomposed and yield methane gas. As discussed under Accessory Alternative 3, 
removal of a significant portion of the grass clippings, leaves, and other 
yard wastes from the solid waste stream will be important if incineration is 
included in the recommended plan for Milwaukee County. 

The decomposition of yard wastes anaerobically is a technically feasible tech
nique for converting and partially disposing of vegetative solid waste mater
ials. The results of. evaluations carried out to determine the economic 
benefits of the use of bioconversion systems in lieu of other solid waste dis
posal systems have been mixed. As an example, a recently completed study con
ducted in Milwaukee County evaluated the available technology for, and costs 
of, converting yard wastes into methane by bioconversion. The results of the 
study indicated that yard wastes are readily digestible, and that the by
products of the process include pipeline-quality methane gas. In addition, 
the bioconversion process reduced the volume of the decomposed material by 
between 60 and 80 percent. Volume reductions can reduce transportation and 
disposal costs. The economic analysis conducted as part of the study indicated 
that small satellite conversion units with a capacity of 15 tons per day were 
not economically feasible to operate. 

The cost of this system would be about $50 to $90 per ton, depending on the 
size of the facility. There appear to be more cost-effective, less capital
intensive methods available to reduce the amount of yard wastes in the Milwau
kee County solid waste stream. Consequently, this accessory alternative will 
not be considered further in this report. However, it should be noted that the 
costs developed were based upon "scale-up" estimates from experimental labora
tory-size facilities, and were estimated conservatively high. Further evalua
tions may be conducted at the pilot-plant scale and could result in somewhat 
lower costs which could make this alternative more favorable from an economic 
view point. If such pilot plant work is done, it may be desirable to recon
sider this alternative at a later date as an adjunct to the system plan. 

Accessory Alternative 5--Landfill Methane Recovery: Under Accessory Alterna
tive 5, a methane recovery system would be constructed at each of the two com
mercial general-use landfills at which the majority of solid wastes generated 
in Milwaukee County are disposed of. As discussed in Chapter V, during 1985, 
Waste Management of Wisconsin, Inc., announced plans to develop separate 
methane recovery systems at the Omega Hills Landfill in the Village of German
town and at the Metro Landfill in the City of Franklin. The systems have since 
been installed at each of the landfills. 
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The methane recovery facilities provide methane gas which is burned, with the 
heat energy used to drive a turbine to generate electricity. A combined total 
of about 6.5 million cubic feet of methane are recovered each day at the 
sites. Burning the gas to drive turbines results in the generation of approxi
mately 9,900 kilowatts of electricity per hour. The estimated capital cost 
of the landfill methane recovery and electric power generation systems is 
$8.5 million. 

The development of a landfill methane recovery system for suitable landfill 
facilities serving Milwaukee County was determined to be viable for considera
tion in the evaluation of alternative solid waste management plans. Installa
tion of large-scale landfill methane and electric energy generation systems at 
the commercial general-use landfills receiving most of the solid wastes gener
ated in Milwaukee County has been completed. Thus, these systems have been 
assumed to be an integral part of the landfill component of the alternatives 
in the subsequent considerations. 

EVALUATION OF ALTERNATIVES 

The preceding section of this chapter presented pertinent information on 12 
major and five accessory alternatives for solid waste management in Milwaukee 
County. This section describes the advantages and disadvantages of each of the 
alternatives considered, presents a comparison of the alternatives, and iden
tifies a preferred alternative. The evaluation of each alternative considers 
the technical feasibility, regulatory compliance, practicality of implementa
tion, social acceptance, and economics, as required under Chapter 185 of the 
Wisconsin Administrative Code, and also considers other objectives established 
at the outset of the study by the Technical Coordinating and Advisory Com
mittee for the Milwaukee County Solid Waste Management Planning Program, as 
set forth in Chapter I. Consideration was also given in the analyses to the 
viability of the alternatives under the range of future conditions which were 
set forth in Chapter III. The range of future conditions was developed in an 
attempt to deal with the current uncertainties about key conditions that may 
be expected to influence the demand for public facilities and services in Mil
waukee County. These key conditions with regard to solid waste management 
include the design year resident population and employment levels in the 
County and variations in the cost and availability of energy. 

Table 41 summarizes the cost and the major advantages and disadvantages of 
each alternative. 

Alternative Plan 1: Continued Use of Existing Solid Waste Management Systems 

The major advantage of Alternative Plan 1 is that the system is largely in 
place, with the only new component being the establishment of 23 residential 
solid waste recycling centers, as required under amendments to Chapter 144 of 
the Wisconsin Statutes. Thus, this alternative may be rated high in terms of 
feasibility of implementation and in terms of compatibility with land use 
planning and zoning. This alternative is based upon proven, low-level tech
nology systems. Disposal of the solid wastes by landfilling is generally 
flexible and can be used for nearly all solid wastes with little or no 
processing. 
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Table 41 

COMPARISON OF PRINCIPAL FEATURES AND COSTS OF 
MILWAUKEE COUNTY SOLID WASTE MANAGEMENT PLAN ALTERNATIVES 

Alternative 

Continued use of existing 
sol id wsste management 
systems 

Disposal of sol id wastes 
at 8 single existing com
mercial general-use land
fi II and at seven existing 
private special-use land
fi lis 

Disposal of sol id 'WBstes 
at two existing commer
cial general-use landfills 
Bnd at seven existing pri
vate special-use landf! lIs 

Processing of a portion of 
the sol id wastes at one new 
incinerator With a capaCity 
of 1,200 tons per day and 
designed for steam produc
tion, 'With disposal of 
unincioerated and unrec¥
cled sol id ",astes and 
incinerator ash at existing 
landfills 

Processing of a portion of 
the sol id wastes at one new 
incinerator with a capacity 
of 1,200 tons per day and 
desigrled for electric 
po .... er generation, with 
disposal of unrecycled 
and unincinerated SOl id 
wastes and incinerator ash 
at existing landfi lis 

Processing of a portion of 
the so lid .... astes at two new 
incinerators With a capacity 
of 1,200 to 1,400 tons per 
day and designed for steam 
production, with disposal 
of un recyc I ed and un i nc i n
erated sol id .... astes and 
incinerator ash at existing 
landfills 

Processing of a portion of 
the sol id wastes at three 
new incinerators with a 
capacity of 1.200 to 1,400 
tons per day and designed 
for steam production, with 
disposal of unrecycled and 
unincinerated sol id 'Wastes 
and incinerator I)sh at 
existing landfi lis 

PrinCipal Requirements 

Initiation of a program for a 
moderate level of residential 
solid waste recycl jng 

Disposal of unrecycled solid 
wastes at existing commercial 
general-use landfi lis and at 
existing private special-use 
landfi lis 

Initiation of a program for a 
moderate level of residential 
solid waste recycling 

Disposal of unrecycled sol id 
wastes at one existing commer
cial general-use landfill and 
at seven existing private 
special-use landfi lis 

Initiation of a program for a 
moderate level of residential 
sol id waste recycl ing 

Disposal of unrecycled sol id 
wastes at t ..... o existing commer
cial general-use landfills and 
at seven existing private 
special-use landfills 

Initiation of a program for a 
moderate level of residential 
solid waste recycling 

Incineration of sol id wastes at 
one new incinerator designed 
for steam production 

Disposal of unrecycled and 
unincinerated sol id ..... astes and 
incinerator ash at two existing 
commercial general-use land-
fi lis and at seven existing pri
vate speCial-use landfills 

Initiation of a program for a 
moderate level of residential 
sol id waste recycl ing 

Incineration of sol id wastes at 
a new incinerator designed for 
electric po ..... er generation 

Disposal of unrecycled and 
unincinerated sol id wastes and 
incinerator ash at two existing 
commercial general-use land-
fi lis and at seven existing pri
vate special-use landfills 

Initiation of a program for a 
moderate level of residential 
solid waste reCYCling 

Incinerat ion of sol id ..... astes at 
two new incinerators deSigned 
for steam production 

Disposal of unrecycled and 
un i nc i nerated so I id wastes and 
incinerator ash at two existing 
commercial general-use land-
fi lis and at seven existing pri
vate special-use landfills 

Initiation of a program for a 
moderate level of residential 
sol id waste recycling 

Incineration of sol id wastes at 
three new incinerators designed 
for steam product ion 

Disposal of unrecycled and 
unincinerated sol id wastes and 
incinerator ash at t .... o existing 
commercial general-use land-
fi lis and at seven existing pri
vate special-use landfills 

Unit Cost 
(dollars 
per ton) 

$29.72 

$30.58 

$29.54 

$26.43 

$31. 39 

$27.06 
to 

$27.53 

$26.78 
to 

$27.73 

Key Considerations 

Advantages 

• No new disposal faci lities 
requ ired 

• Compatible with existing land 
use p I ann I ng and zon I ng 

• Uti I izes flexible, proven 
landfi II ing technology 

• Not sensitive to fluctuations 
in loadings 

• No ne .... disposal facilities 
requ ired 

• Compatible with existing land 
use p I ann i ng and zon I ng 

• Uti Ilzes flexible, proven 
landfi II ing technology at 
a site within the County 

• [conolly-of-sca Ie us i n9 one 
major landfill faci I ity 

• No new d I sposa I fac iii ties 
requ ired 

• Compatible .... ith existing land 
use planning and zoning 

• Uti I izes flexible, proven 
landfi II Ing technology 

• Backup provided by the use of 
more than one large landfi II 
fac i I I ty 

• Transportation costs lower than 
other landfill fng alternatives 

• Provides flexible. integrated 
long-term disposal facilities 
us i n9 proven techno I og i es 

• Backup system provided by use 
of two different disposal 
methods 

• Energy produced through Incin
eration of solid .... astes 

• Reduced landf i I I requ I rements 
and lo .... er transportation costs 

• Potential for substantial cost 
savings if energy costs esca
late 

• Provides flexible. Integrated 
long-term disposal facilities 
us i ng proven techno I ogl es 

• Backup system provided by use 
of two different disposal 
methods 

• Energy produced through incin
eration of sol id .... astes ..... ith 
greater flexibi I ity for mar
keting energy product produced 

• Reduced landfill requirements 
and lower transportation costs 

• Potential for substantial cost 
savings if energy costs escalate 

• Provides flexible. Integrated 
long-term disposal faci I ities 
using proven technologies 

• Backup systelJl provided by use 
of twO different disposa' 
methods at two separate loca
t ions 

• Ene r9Y produced through inc i n
eration of solid wastes 

• Reduced landfi II requi rements 
and lower transportation costs 

• Potent i a I for substant i a I cost 
savings if energy costs esca
late 

• Provides flexible. integrated 
long-term disposal faCilities 
using proven technologies 

• Backup system prov I ded by use 
of t ..... o different disposal 
methods at three separate 
I oca t ions 

• Energy produced through Incin
eration of sol id .... astes 

• Reduced landf i I I requ I rements 
and 10000er transport8t ion costs 

• Potential for substantial 
savings if energy costs 
esca late 

Disadvantages 

• Potential for rapidly escalating 
costs 

• Dependence on facilities outside 
the COunty 

• Dependence on nonopt I mUIR t rans
portation network 

• Potential for rapidly escalating 
costs 

• Uncerta i nty rega rd I ng potent; a I 
for expansion of landfill fac; 1-
Itles to meet future disposal 
needs 

• Increased transportation dis
tances and costs 

• No backup system should capacity 
of one large landfill faci I ity 
be I iml ted by envl ronmenta I or 
other constra ints 

• Potential for rapidly escalating 
costs 

• Unce rta I nty rega rd I ng expans i on 
of landfill facilities to Meet 
future d i sposa I needs 

• No backup system should land-
fi Illng of entl re sol id waste 
load be limited by environmental 
or other constra ints 

• High initial capital costs and 
high level of technology 

• ReqUires siting and construction 
of large incinerator faei I ity 

• Uncertainty concerning markets 
fa rene rgy p reduced 

• Unce rta I nty conce rn I ng d i sposa 1 
of Incinerator ash and air pol
lution control requirements 

• Potential for conflicts With 
existing land use planning and 
zoning 

• High initial capital costs and 
high level of technology 

• Requires siting and construction 
of large Incinerator facility 

• Uncertainty concerning disposal 
Of incinerator ash and air pol
lution control requi rements 

• Potential for confl icts with 
existing land use planning and 
zoning 

• High Initial capital costs and 
high level of technOlogy 

• Requ ires sit i ng and construct i on 
of two large incinerator 
facilities 

• Uncertainty concerning markets 
for energy produced 

• Uncertainty concerning disposal 
of incinerator ash and air pol
lution control requirements 

• POtential for conflicts with 
ex I st i ng land use p lann i ng and 
zoning 

• High initial capital costs and 
high I eve I of techno logy 

• Requires siting and construc
tion of three large Incinerator 
facilities 

• Uncertainty concerning markets 
for energy produced 

• Uncertainty concerning disposal 
of Incinerator ash and air pol
lution control requirements 

• Potential for conflicts with 
existing land use planning and 
zoning 



8. 
and 
BA. 

9. 

10. 

11. 

12. 

12A. 

Alternative 

Processing of 8 portion of 
the sol id wastes at five 
new incinerators with 8 
capacity of 1~200 to 1,400 
tons per day and designed 
for steam product ion, wi th 
disposal of unrecycled and 
un/nc/nerated sol id wastes 
and incinerator ash at 
existing landfi r Is 

Processing of a portion of 
the sol id wastes at two new 
incinerators with a capacity 
of 1,200 tons per day and 
designed for electric power 
generation, with disposal 
of unrecycled and unincin
erated sol id wastes and 
incinerator ash at existing 
landfills 

Processing of a portion of 
the sol id wastes at three 
new incinerators with a 
capac i ty of 1.200 tons 
per day and designed for 
electric power generation, 
wi th d i sposa I Of unrecyc led 
and unincinerated sol id 
waste and incinerator ash 
at existing landfi lis 

Processing of a portion of 
the sol id wastes at five 
new incinerators with a 
capacity of 1,200 tons 
per day and des igned 
for electric power genera
tion, with disposal Of unre
cycled and unincinerated 
sol id wastes and incinera
tor ash at existing lando, 
f i lis 

processing of a portion of 
the solid wastes into 
refuse-derived fuel, incin
eration at one incinerator 
with a capacity of 1.000 
tons per day and designed 
for electric power genera
tion, and disposal of 
unincinerated and unrecy
cled sol id wastes, refuse
derived-fuel residue, and 
incinerator ash at existing 
landfills 

processing of a portion 
of the solid wastes into 
refuse-derived fuel for use 
at the Wisconsin Electric 
Power Company Oak Creek 
power plant, with disposal 
of unprocessed and un reO, 
cycled sol id wastes and 
refuse~derived-fue I 
residue at existing 
landfills 

Table 41 (continued) 

Principal Requi rements 

Initiation of a program for a 
moderate level of residential 
solid ",aste recyct ing 

IncineratiOn of solid wastes at 
five new incinerators designed 
for steam production 

Disposal of unrecycled and 
unincinerated liol id wastes and 
Incinerator ash at two existing 
commercial general-use land
fills and at seven existing pri
vate special-use landfills 

Initiation of a program for a 
moderate level of residential 
sol id waste recycling 

Incineration of solid wastes at 
two new incinerators designed 
for electric power generation 

Disposa I of unrecycled Bnd 
unincinerated sol id wastes and 
incinerator ash at two existing 
commercia I general-use land
fills and at seven existing pri
vate special-use landfills 

Initiation of a program for a 
moderate level of residential 
solid waste reCyCling 

Incineration of sol id wastes at 
three new Incinerators designed 
for electric power generation 

Disposal of unrecycled and 
unincinerated sol id wastes and 
incinerator ash at two existing 
comme rc i a I gene ra I -use I and
fills and at seven existing pri
vate special-use landfills 

Initiation of a program for a 
moderate level of residential 
sol id waste racyc! ing 

Incineration of solid ..... astes at 
five new incinerators designed 
for electric po ..... er generation 

Oisposal of unrecycled and 
unincinerated sol id wastes and 
incinerator ash at two existing 
commercia I genera I-use land-
fi lis and at seven existing pri
vate special-use landfills 

Initiation of a program for a 
moderate level of residential 
sol id waste rer.ycllng 

Processing of sol id wastes into 
refuse"'derived fuel 

Incineration of refuse-derived 
fuel at one new incinerator de
signed for electric po ..... er gen
eration 

Disposal of lmrecycled and 
unincinerated sol id wastes, 
refuse-derived-fuel residue. and 
incinerator ash at two existing 
comme rc i a I gene ra I-use lando, 
fi lis and at seven existing pri
vate special-use landf! I Is 

Initiation of a program for a 
moderate level of residential 
sol id waste recycling 

Processing of sol id wastes into 
refuse-derived fuel 

Incineration of refuse-derived 
fuel at WisconSin Electric 
Power Company Oak Creek po ...... er 
plant 

Unit Cost 
(dollars 
per ton) 

$28.59 
to 

$29.35 

$32.82 

$32.85 

$35.67 

$31. 37 

$ __ a 

Key Cons i de ra t ions 

. Advantages 

• Provide flexible, integrated 
long-term disposal facil ities 
using proven technologies 

• Backup system provided by use 
of two different d i sposa I 
methods at five separtlte loca
t ions 

• Energy produced through incin
eration of sol id wastes 

• Reduced landfill requirements 
and lower transportatiOn costs 

• Potent i al for substant i a I cost 
savings if energy costs 
eSca late 

• Provides flexible, integrated 
long-term disposal facilities 
using proven technologies 

• Backup system provided by lise 
of two different d i spesa I 
methods at t'flO separate toca
tions 

• Energy produced through incin
eration of sol id ..... astes. With 
greater flexibi I ity for mar
ket i ng energy product 

• Reduced landfi II requi rements 
and lo ..... er transportation costs 

• Potential substantial cost 

OJ sadvantages 

• High initial capital costs and 
high level of technOlogy 

• Requires siting and construction 
of five incinerator faci' Ities 

• Higher operation and maintenance 
costs 

• Uncerta j nty concern i ng rna rkets 
fa rene rgy produced 

• Uncertainty concerning disposal 
of incinerator ash and air pol
lution control requi rements 

• Potential for conft icts with 
existing land lise planning and 
zan i ng 

• High initial capital costs and 
high level of technology 

• Requires siting and construction 
of t"'o large incinerator faci I
it ies 

• Uncerta i nty concern i ng d i sposa I 
of incinerator ash and air pol
lution control requi rements 

• Potential for conflicts with 
existing land use planning and 
zon i ng 

savings if energy ,::c~o~st,::s~e.".sc,::a~I:::.C't~.+-________________ --1 
• Provides flexible. integrated 

long-term disposal faci I ities 
using proven technologies 

• Backup system provided by use 
of two different d I sposa I 
methods at three separate 
locations 

• Energy produced through incin
eration of sol id wastes, with 
greater flexibi Iity for mar
keting energy product 

• Reduced landfi 11 requi rements 
and lo ..... er transportation costs 

• Potential for substantial cost 
savings if energy costs escalate 

• Provides flexible, integrated 
long-term disposal facilities 
using proven technologies 

• Backup system provided by use 
of two different d i sposel 
methods at five seps ra te loca
tions 

• Energy produced through incin
eration of sol id wastes, 'With 
greater flexibi I ity for market
ing energy product 

• Reduced landfi II requi rements 
and lower transportation costs 

• Potential for substantial cost 
savings if energy costs escalate 

• Provides flexible, integrated 
long-term disposal facilities 

• Backup system provided by use 
of two different disposal 
methods 

• Energy produced through incin
eration of high-qual ity refuse
derived fuel 

• Reduced landfill requirements 
and lower transportation costs 
and lower transportation costs 

• Potential for substantial cost 
sav ings I f energy costs esea-
I ate 

• Provides for use of existing 
Arnericology facility 

• Provides flexible, integrated 
long-term disposal faci I ities 
using proven technologies 

• Backup system provided by use 
of two different disposal 
methods 

• Energy produced through incin
eration of high-qual ity refuse
derived fuel 

• Reduced landfi II requi rements 
and lower transportation costs 

• High initial capital costs and 
high level of technology 

• Requires siting and construction 
of three large incinerator 
facilities 

• Uncertainty concerning disposal 
of incinerator ash end air pol
lution regulations 

• Potential for conflicts with 
existing land use planning and 
zoning 

• High initial capital costs and 
high level of technOlogy 

• Requires Siting ami construction 
of five incinerator faci I ities 

• Higher operation and maintenance 
costs 

• Unce rta t nty conce rn i n9 d i spo~a I 
of incinerator a~h and air pol
lution regulations 

• Potential for conflicts with 
existing land use planning and 
zon Ing 

• High initial capital costs and 
high level of technology 

• Requires siting and construction 
of an incinerator 

• Uncerta inty concerning refuse
derived fuel production and 
the inc i ne ra to r techno logy 

• Uncerta i nty conce rn i ng d i sposa 1 
of incinerator ash 

• Potential for confl icts with 
existing land use planning and 
zan i ng 

• High initial capital costs end 
high I eve I of techno logy 

• Uncerta inty concerning refuse
derived fuel production tech
nology 

• Uncertainty regarding feasibi 1-
ity and technology of co-firing 
coal and refuse-derived fuel In 
fluidized bed electric po'Wer 
generating boi fers 
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Table 41 (continued) 

Unit Cost 
(dollars 

Key Cons iderat ions 

r---. __ AI--'t_er_n_".c..ti_V.c..e ___ -+ __ princip81 Requirements per ton) Advantages Disadvantages 

12A. (continued) Disposal of unrecycled and • Potent i a I for substant i a I cost 
say i ngs if energy costs e5es I a te 

1. 

2. 

3. 

Accessory Alternatives 

High level of residential 
solid waste recycling 

Separate collection of 
residential newsprint for 
recyc ling 

compost i ng 

uninclnerated sol id wastes and 
of refuse-derived fuel residue 
at t'Wo ex i st ing commerc ial 
general-use landfi lis and at 
seven existing private special
use landf! II s 

Initiation of 8 program for a 
high level of residential sol id 
.... aste recycl ing 

Initiation of a separate resi
dential newsprint collection 
program 

Initiation of a municipal com
posting program for vegetative 
debr i s 

$~3. ~6 
to 

$6~. ~6 

$-0.30 
to 

$~O. 70 

$15.97 
to 

$36.97 

• Provides for use of existing 
Americology facility 

• Recovery of reusable portions 
of sol id waste stream 

• Reduced I andf I I r requ i rements 
• Reduced transportation costs 
• Reduced amount of incinerator 

ash due to reduction of oon
combustibles 

• Recovery of reusable portions 
of sol id waste stream 

• Reduced landfill requirements 

• Reduced moisture content and 
subsequent increase in heat 
value of incinerated sol id 
wastes 

• Provision of usable soi I 
cond i t ioner 

• Reduced d j sposa I costs 

• Uncertainty regarding citizen 
participation 

• Uncertainty regarding abi I ity 
of municipalities to coordinate 
necessary volunteer actiVities 

• Uncertainty regarding rei iable 
markets for recycled materials 

• Requires modifying existing 
collection vehicles and collec
tion practices 

• Uncertainty regarding citizen 
participation 

• Reduct ion in heat content of 
incinerated wastes 

• Uncertainty regarding reliable 
market for recycled materials 

• Difficulty in siting composting 
operat ions 

• Uncertainty regarding citizen 
pa rt ic j pat ion 

• Oi fficul ty in segregating mate
rials from other residential 
sol id wastes 

aA detailed cost analysis was not prepared, since the incineration system would be part of a large electricity-generating system proposed by the Power Company. 

Source: S(WRPC. 

The major disadvantage of this alternative is the reliance on a technology 
with the potential for rapidly escalating costs and environmental constraints. 
Landfill disposal costs within the study area have generally risen at rates 
higher than general price inflation over the past 10 years. Analyses of the 
landfill tipping fees for private waste haulers at the Omega Hills and 
Metro landfills for a 10-year period indicate that from 1974 until 1980, 
tipping fees increased at an annual rate of just under 10 percent. From 1980 
through January 1984, the tipping fees increased at an annual rate of about 29 
percent. This latter increase may be attributed, in part, to changing public 
regulations affecting the siting and operation of landfills. As newer land
fills, or major expansions of existing landfills, become necessary, the full 
cost of lI\eeting the most recent landfill siting and groundwater protection 
regulations may be expected to be included in landfill costs. Further, environ
mental regulations may eventually preclude the expansion of the landfills 
which are presently used for disposal of solid wastes from Milwaukee County, 
or make such expansions expensive. Consequently, continued use of the existing 
system may prove to be a costly, long-term solution for the disposal of solid 
wastes generated in Milwaukee County. 

With regard to cost, this alternative 
considered. However, the costs do not 
the transportation cost element is the 
considered. 

is in the middle of the alternatives 
reflect any escalation. In addition, 
second highest of all the alternatives 

This alternative may be expected to be one of the most sensitive to energy 
cost increases since it involves transportation costs that are higher than 
those of all but one of the other alternatives. Therefore, energy cost changes 
may result in higher cost increases than under other alternatives. This alter
native would not be sensitive to reduced population growth since no new 
facilities would be provided and since expansion of existing facilities would 
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likely be staged to match capacity needs. However, increased population growth 
could limit the viability of this alternative, since the potential for expan
sion at the existing landfill sites is limited. 

Alternative Plan 2: Disposal at a Single Existing Commercial 
General-Use Landfill and at Seven Existing Private Special-Use Landfills 

The major advantage of Alternative Plan 2 is that the system envisioned would 
not require any major new facilities for the disposal of solid wastes other 
than the 23 residential solid waste recycling centers required by state law. 
Thus, this alternative may be rated high in terms of feasibility of implementa
tion, and in terms of compatibility with land use planning and zoning. This 
alternative would provide a long-term solution to the solid waste problem, 
utilizing landfilling--a proven, low-level technology. Disposal by landfilling 
is generally flexible and can be used for nearly all solid waste with little 
or no processing. Economies-of-scale could be achieved by using one large com
mercial general-use landfill for the disposal of the majority of solid wastes 
generated in the County. 

The major disadvantage of this alternative is the reliance on a single, com
mercial general-use landfill for long-term disposal of the majority of solid 
wastes anticipated to be generated during the plan period. This alternative 
assumes that the commercial-use landfill would receive the approvals needed 
for expansion to accommodate landfilling of the majority of the County's solid 
wastes. Increasingly stringent environmental regulations regarding the siting, 
use, and expansion of landfills could preclude adequate expansion or make such 
expansion very expensive. 

With regard to cost, this alternative is in the middle of the alternatives 
considered. This alternative would result in significantly higher transporta
tion costs than any of the other alternatives because of the need to transport 
most of the solid wastes to one location rather than to multiple locations. 
Based upon historical trends and the potential for increases in cost due to 
new regulations, disposal costs under this alternative could escalate over and 
above the general inflation rate. 

This alternative would be one of the most sensitive to energy cost increases 
since it would involve higher transportation costs than any of the other 
alternatives. Therefore, energy cost increases could result in higher cost 
increases than under other alternatives. This alternative would not be sensi
tive to reduced population growth since the capital expenditures for the con
struction of additional landfill capacity would likely be staged to match 
capacity needs. Increased population growth could limit the viability of this 
alternative, since the potential for expansion of the existing landfill 
facilities may be limited. 

Alternative Plan 3: Disposal at Two Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

The major advantage of Alternative Plan 3 is that the system envisioned would 
not require any major new facilities for the disposal of solid wastes other 
than the 23 residential solid waste recycling centers. Thus, this alternative 
may be rated high in terms of feasibility of implementation and compatibility 
with land use planning and zoning. This alternative would provide a long-term 
solution to the solid waste problem, utilizing landfilling, a proven, low
level technology. Disposal by landfilling is generally flexible and can be 
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used for nearly all solid waste with little or no processing. This alternative 
provides more flexibility than Alternative Plan 2 because of the use of two 
large commercial general-use landfills for disposal of most of the solid 
wastes generated in the County. 

With regard to cost, this alternative is in the middle of the alternatives 
considered. This alternative would have lower transportation costs than any of 
the other alternatives that rely primarily on landfilling for the disposal of 
solid wastes. 

This alternative assumes that the two commercial general-use landfills would 
receive the regulatory agency approvals needed to carry out expansion to 
accommodate landfilling of the majority of the County's solid wastes. Increas
ingly stringent environmental regulations regarding the siting, use, and 
expansion of landfills could preclude adequate expansion or make it very 
expensive. This alternative is superior to Alternative 2 in this regard, how
ever, since there would be two sites to provide for the needed expansion 
rather than one. Based upon historical trends and the potential for increases 
in costs due to new regulations, this alternative also has the potential for 
increases in disposal costs over and above the general price inflation rate. 

This alternative would be one of the most sensitive to energy cost increases 
since the transportation distances and costs are greater than for most of the 
other alternatives. This alternative would not be sensitive to reduced popula
tion growth since the expansion of existing facilities will likely be staged 
to match capacity needs. Increased population growth may limit the viability 
of this alternative, since expanding a landfill is always a potential problem. 
However, it is possible that such sites could be expanded or utilized more 
intensively should solid waste quantities increase. 

Alternative Plans 4 and 5: Processing of a Portion of the 
Solid Wastes at a Single Incinerator, with Disposal at 
Two Existing Commercial General-Use Landfills and 
at Seven Existing Private Special-Use Landfills 

The major advantage of Alternative Plans 4 and 5 is the potential savings in 
resources and costs which can be achieved by the conversion of solid waste to 
energy. It should be noted that the only difference between Alternative Plan 4 
and Alternative Plan 5 is that under Alternative 4, the incinerator would be 
designed to generate steam, while under Alternative 5, the incinerator would 
be designed to generate electricity. The use of the incineration system in con
junction with landfilling provides more flexibility than using landfilling as 
the primary disposal method. Another major advantage of this alternative is 
that the life of the approved landfill capacity serving the study area is 
extended, thus reducing the uncertainty associated with new, unapproved sites. 

With regard to costs, Alternative Plan 4, which provides for steam generation 
and sale, represents one of the lowest cost alternatives, and Alternative Plan 
5, which provides for electricity generation and sale, represents one of the 
most costly alternatives. This difference between the two alternatives indi
cates the sensitivity of the incineration alternatives to the energy product 
market value. This can be an advantage in that if energy costs rise and the 
value of the energy produced rises accordingly, these alternatives can become 
very cost efficient over time. Further discussion on the relationship between 
landfill disposal costs and incinerator disposal costs over time under dif
ferent inflation rate scenarios is presented in the concluding section of this 
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chapter. Careful review of the concluding section indicates that under certain 
circumstances, within a decade the costs of the incinerator alternatives 
could be substantially less than the costs of the landfill alternatives. In 
this regard, it is important to note that under future conditions much of the 
cost of the incinerator alternatives--about 30 percent--would be fixed as part 
of the amortization of the initial capital cost and not subject to inflation. 
Transportation costs would also be lower under these alternatives than under 
those alternatives relying only on landfills for disposal because of the 
increased number of disposal sites. Economies-of-scale could be achieved 
through the use of one incineration facility rather than two or more as 
called for by other alternatives. 

The major disadvantages of these alternatives are the high initial capital 
costs entailed, and the high technology level of a system requiring special 
operation and maintenance. Under Alternative Plan 4, which provides for the 
production of steam, finding a reliable year-round market for the energy is 
critical, making this alternative potentially difficult to implement. The 
production of electricity under Alternative Plan 5 would eliminate this energy 
market problem. Based upon present values of the electric power generated, 
however, this alternative is substantially less favorable economically than 
are the alternatives producing steam. An additional disadvantage of this alter
native, and of all other alternatives using incineration, is the present 
uncertainty regarding the disposal of incinerator ash. Incinerator ash resul
ting from the combustion of residential solid wastes can now be disposed of in 
commercial general-use landfills. However, regulations regarding the future 
testing and disposal of incinerator ash could make landfilling this material 
increasingly expensive. Another disadvantage is that new air pollution regula
tions may require additional capital and operation and maintenance expendi
tures. With the construction of a new major facility, there are also potential 
land use planning and zoning problems. 

These alternatives would be relatively insensitive to energy cost increases, 
since their transportation costs are lower than those of some other alterna
tives. In addition, higher energy costs would likely increase the demand for 
the energy generated by the facilities and more than offset any increases in 
transportation costs. These alternatives would be relatively insensitive to 
rates of population growth or decline since available waste quantities would 
have to be transported farther with lower population levels. Increased popula
tion levels and the generation of more solid waste would require the land
filling of more materials. 

Alternative Plans 6 and 9: Processing of a Portion of the 
Solid Wastes at Two Separate Incinerators, with Disposal 
at Two Existing Commercial General-Use Landfills and 
at Seven Existing Private Special-Use Landfills 

The major advantage of Alternative Plans 6 and 9, as well as of the other 
alternatives using incineration, is the potential savings in resources and cost 
which can be achieved by the conversion of solid waste to energy. It should be 
noted that the only difference between Alternative Plan 6 and Alternative Plan 
9 is that under Alternative Plan 6, the incinerators would' be designed to gen
erate steam, while under Alternative Plan 9, the incinerators would be 
designed to generate electricity. The use of incineration systems in conjunc
tion with landfilling provides more backup and flexibility than using land
filling as the primary disposal method. Another major advantage of this 
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alternative is that the life of the approved landfill capacity serving the 
study area is extended, thus reducing the uncertainty associated with new, 
unapproved sites. 

Regarding costs, Alternative Plan 6, which provides for steam generation and 
sale, is among the lowest cost alternatives, and Alternative Plan 9, which 
provides for the generation and sale of electric power, is among the highest 
cost alternatives. This difference between the two alternatives indicates the 
sensitivity of the incineration alternatives to the energy product market 
value. As already noted, this can be an advantage in that if energy costs rise 
and the value of the energy produced rises accordingly, these alternatives can 
become very cost efficient over time. In this regard, it is important to note 
that under future conditions, much of the cost of the incinerator alterna
tives--about 30 percent--is fixed as part of the amortization of the initial 
capital cost and is not subject to inflation. Transportation costs would also 
be lower under these alternatives than under alternatives relying only on 
landfilling, or relying on landfilling and one incinerator. 

The major disadvantages of these alternatives are the high initial capital 
cost and the high technology level of a system requiring special operation and 
maintenance. Under Alternative Plan 6--which provides for the production of 
steam--finding reliable, year-round markets for the energy is critical, making 
this alternative potentially difficult to implement. The production of elec
tricity under Alternative Plan 9 would eliminate this energy market problem. 
Based upon the present values of the electric power generated, however, this 
alternative is substantially less favorable economically than are the alterna
tives producing steam. An additional disadvantage of this alternative is the 
present uncertainty regarding the disposal of incinerator ash. Incinerator ash 
resulting from the combustion of residential solid wastes can now be disposed 
of in commercial general-use landfills. However, regulations regarding the 
future testing and disposal of incinerator ash could make landfilling this 
material increasingly expensive. Another disadvantage is that new air pollu
tion regulations may require additional capital and operation and maintenance 
expenditures. 

These alternatives would be relatively insensitive to energy cost increases 
since their transportation costs are among the lowest of all the alternatives. 
In addition, energy costs could increase the demand for the energy generated 
by the facilities and have a positive impact on the economics of these 
alternatives. These alternatives would be relatively insensitive to population 
growth or decline since the available waste quantities would have to be trans
ported farther with lower population levels. Increased population levels and 
the resulting generation of more solid waste would require the landfilling of 
more materials. 

Alternative Plans 7 and 10: Processing of a Portion of the 
Solid Wastes at Three Separate Incinerators, with Disposal 
at Two Existing Commercial General-Use Landfills and 
at Seven Existing Private Special-Use Landfills 

The major advantages of Alternatives 7 and 10 are generally the same as those 
of Alternative Plans 4, 5, 6, and 9--the savings of resources and costs through 
the conversion of solid waste to energy, and system flexibility. It should be 
noted that the only difference between Alternative Plan 7 and Alternative Plan 
10 is, again, that under Alternative Plan 7, the incinerators would be designed 
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to generate steam, while under Alternative Plan 10, the incinerators would be 
used to generate electricity. The use of three incineration facilities expands 
the availability and marketability of the energy produced. Another major 
advantage of these alternatives is that the life of the approved landfill 
capacity serving the study area is extended, thus reducing the uncertainty 
associated with new, unapproved sites. 

Regarding costs, Alternative Plan 7, which provides for steam generation and 
sale, is among the lowest cost alternatives, and Alternative Plan 10, which 
provides for electricity generation and sale, is among the highest cost alter
natives. This difference between the two alternatives indicates the sensi
tivity of the incineration alternatives to the energy product market value. As 
already noted, this can be an advantage in that if energy costs rise and the 
value of the energy produced rises accordingly, these alternatives can become 
very cost efficient over time. The use of three separate incineration facili
ties located at three separate locations decreases transportation costs to 
below the cost of those landfill alternatives and incineration alternatives 
using fewer incinerators. 

The major disadvantages of these alternatives are generally the same as those 
of Alternative Plans 4, 5, 6, and 9--high initial capital costs and the high 
technology level of the systems used; concerns about securing stable markets 
for the energy produced; the uncertainty regarding the disposal of incinerator 
ash; and the potential for changes in air quality regulations. Also, because 
Alternative Plans 7 and 10 call for three incineration facilities, they would 
be more difficult to implement than would any of the previously discussed 
incineration alternatives. The alternatives would be relatively insensitive to 
increased energy costs and to decreases or increases in population levels. 

Alternative Plans 8 and 11: Processing of a Portion of the 
Solid Wastes at Five Separate Incinerators, with Disposal 
at Two Existing Commercial General-Use Landfills and 
at Seven Existing Private Special-Use Landfills 

The major advantages of Alternative Plans 8 and 11 are generally the same as 
those of the other alternatives involving incineration--the savings of 
resources and costs through the conversion of solid waste to energy, and system 
flexibility. It should be noted that the only difference between Alternative 
Plan 8 and Alternative Plan 11 is, again, that under Alternative Plan 8, 
the incinerators would be designed to generate steam, while under Alternative 
Plan 11, the incinerators would be used to generate electricity. The use of 
five facilities expands the availability and marketability of the energy pro
duced to the greatest extent of any of the alternatives. Another major advan
tage of these alternatives is that the life of the approved landfill capacity 
serving the study area is extended, thus reducing the uncertainty associated 
with new, unapproved sites. 

Regarding costs, Alternative Plan 8, which provides for steam generation and 
sale, is among the lowest cost alternatives, and Alternative Plan 11, which 
provides for electricity generation and sale, is among the highest cost 
alternatives. This difference between the two alternatives indicates the 
sensitivity of the incineration alternatives to the energy product market 
value. As already noted, this can be an advantage in that if energy costs rise 
and the value of the energy produced rises accordingly, these alternatives can 
become very cost efficient over time. The use of five separate incineration 
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facilities results in the lowest transportation cost of any alternative. These 
two alternatives may be expected to have among the highest operation and 
maintenance costs for new facilities owing to the lack of economies-of-scale 
at the incinerator operations. 

The major disadvantages of these alternatives are generally the same as those 
of the other alternatives involving incineration--high initial capital costs 
and the high level of technology of the systems used; concerns about securing 
stable markets for the energy produced; the uncertainty regarding the disposal 
of incinerator ash; and the potential for changes in air quality regulations 
to require increased capital and operation and maintenance costs. Further, the 
siting and constructing of five separate facilities may be expected to make 
this alternative one of the most difficult to implement. The alternatives are 
relatively insensitive to increased energy costs and to decreases or increases 
in population levels. 

Alternative Plan 12: Processing of a Portion of the Solid Wastes 
into a Refuse-Derived Fuel for Incineration, with Disposal at 
Two Existing Commercial General-Use Landfills and 
at Seven Existing Private Special-Use Landfills 

The major advantages of Alternative Plan 12 are the savings of resources 
through conversion of solid waste to energy, and disposal system flexibility 
because of the backup capability of using more than one system. However, this 
alternative also has the advantage of producing a fuel product which has a 
higher heat content than do unprocessed solid wastes. Consequently, the energy 
produced per ton of waste would be higher and the amount of incinerator ash 
produced would be reduced by about two-thirds. In addition, this alternative 
would provide for the use of the existing Americology waste processing facili
ties, which under other alternatives would likely be dismantled. Another major 
advantage of this alternative is that the life of the approved landfill 
capacity serving the study area is extended, thus reducing the uncertainty 
associated with new, unapproved sites. 

This alternative is among the highest cost alternatives. However, should the 
cost of energy rise at a rate greater than general price inflation and the 
value of the energy product rise correspondingly, this alternative could 
become cost efficient over time. 

The major disadvantages of this alternative include high initial capital costs 
and the high level of technology of the systems used. This alternative would 
have the added disadvantage of using a relatively new technology to recondi
tion the existing Americology refuse~derived fuel facility. Reconditioning the 
facility would theoretically result in a fuel product containing less sand and 
glass. These materials can contaminate refuse-derived fuel and cause opera
tional and maintenance costs to increase at facilities which use it as a fuel 
or fuel supplement. The use of a fluidized bed incinerator system for burning 
solid waste is a relatively untried technology in large-scale applications. 

This alternative would be moderately sensitive to increased energy costs since 
the transportation costs are relatively high. However, increases in energy 
costs would likely result in increases in revenues from the refuse-derived 
fuel, which would offset the increased costs. The sensitivity of this alterna
tive to decreases or increases in population levels would be limited. 
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Alternative Plan 12A: Processing of a Portion of the Solid Wastes 
I nto a Refuse-Derived Fuel for Use as a Supplemental Fuel at the 
Wisconsin Electric Power Company Oak Creek Power Plant, with 
Disposal at Two Existing Commercial General-Use Landfills 
and at Seven Existing Private Special-Use Landfills 

The major advantages of Alternative Plan 12A are similar to those of Alterna
tive Plan 12--the savings of resources through conversion of solid waste to 
energy, and disposal system flexibility. This alternative also has the advan
tage of not requiring the construction of a separate incinerator, because the 
refuse-derived fuel produced would be burned at a facility owned and operated 
by the Wisconsin Electric Power Company. That facility is apparently now being 
planned, but with provisions to burn only coal. 

The major disadvantage of this alternative is the uncertainty regarding the 
feasibility of co-firing coal and refuse-derived fuel in atmospheric fluidized 
bed boilers designed to generate electricity. A recently completed study 
evaluated the feasibility of co-firing coal and refuse-derived fuel at the Oak 
Creek power plant. 1 The major objectives of this study were to assess cur
rent technology and experience regarding co-firing coal and refuse-derived 
fuel in utility design atmospheric fluidized bed combustion units--the type of 
unit presently being planning for--and to determine if co-firing coal and 
refuse-derived fuel is technically and commercially viable for the facili
ties proposed at the Oak Creek power plant. The study also evaluated the 
status of refuse-derived fuel combustion in the utility industry and the his
tory of co-firing coal and refuse-derived fuel in large utility boilers. 

The results of the study indicated that there is presently no known commercial 
facility which co-fires coal and refuse-derived fuel in atmospheric fluidized 
bed boilers. Several facilities are co-firing refuse-derived fuel with alter
native fuels such as wood waste or sewage treatment plant sludge. However, the 
facilities which either have completed tests on co-firing these materials or 
presently operate using refuse-derived fuel and some alternative fuel are not 
comparable in either size or design to the boiler units proposed for the Oak 
Creek power plant. 

The co-firing of refuse-derived fuel and coal or other fuels in other boiler 
systems has been successfully demonstrated and is in use at numerous facili
ties worldwide. The utility units using such a co-firing system employ pulver
ized coal, cyclone, or stoker-fired boiler designs. The operation of these 
facilities is significantly different from the operation of atmospheric 
fluidized bed systems. 

The study concluded that commercial experience and supporting data regarding 
the co-firing of refuse-derived fuel and other fuel types in atmospheric 
fluidized bed combustion systems is extremely limited and based primarily on 
the operation of small incineration systems. As already noted, there are no 
known atmospheric fluidized bed boilers burning refuse-derived fuel in the 
United States, and the use of such systems worldwide is limited. In addition, 

IStone and Webster, Inc., Feasibility Assessment of Co-Firing of Refuse
Derived Fuel in a Commercial AtmospheriC Fluidized Bed Boiler, March 1986. 
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the study concluded that a number of technical and operational problems could 
occur if coal and refuse-derived fuel were co-fired in the reconditioned Oak 
Creek power plant units, including: 

• Existing space limitations in the design of the reconditioned facility, 
making acceptable arrangement of the refuse-derived-fuel feeding equip
ment extremely difficult. 

• Potential problems in the proper distribution of the refuse-derived 
fuel ip. the combustion chamber. 

• Agglomeration of the bed caused by the melting of metals, glass, and 
other impurities present in the refuse-derived fuel. 

• Difficulty in controlling bed temperatures. 

• System hardware erosion due to the relatively high percentage of silica 
and aluminum in refuse-derived fuel. 

• Reduced boiler efficiency due to increases in excess air, moisture in the 
fuel, unburned carbon loss, and air heater outlet temperature. 

• The fact that introduction of a new fuel will invalidate existing permits 
for the facility. 

• Reduced availability and increased operation and maintenance costs due 
to erosion and corrosion of the system and material-handling problems. 

• Major design changes that would be necessary to prevent unburned 
materials contained in refuse-derived fuel from contaminating the ash 
removal, cooling, and pneumatic disposal systems. 

The report concludes that before the co-firing of refuse-derived fuel in large 
utility units could be recommended, it would be necessary to perform compre
hensive refuse-derived fuel firing tests in laboratory facilities; to transfer 
the technology to small prototype atmospheric fluidized bed combustion units; 
and ultimately to apply the technology to commercial-size fluidized bed com
bustion units. 

Based on this information and given the uncertainty regarding whether the 
reconditioned Oak Creek power plant units would be capable of burning a mix
ture of coal and refuse-derived fuel in a manner acceptable to the Wisconsin 
Electric Power Company, this alternative was not considered further. 

Evaluation of Accessory Alternatives 

Accessory Alternative l--High Level of Residential Solid Waste Recycling: 
The major advantage of Accessory Alternative 1 is that no new facilities 
would be needed. This alternative would use the facilities established under 
the state-mandated residential solid waste recycling program. A higher level 
of residential solid waste recycling will reduce solid waste transportation 
and disposal costs because of the reduction in the amount of waste which would 
be landfilled, and would also result in the recovery of greater amounts of 
recyclable materials. This alternative would extend the life of existing 
landfills. 
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The major disadvantage of this alternative is the difficulty that could be 
entailed in reaching its goal--the collection of approximately twice as much 
recycled material as is anticipated to be collected under the program for a 
moderate level of residential solid waste recycling. In addition, the cost of 
recycling these materials is estimated to be high. It is uncertain whether 
there would be widespread participation of a significant portion of the public 
in this intensive recycling effort. Without large amounts of recycled 
materials, this alternative will not be cost-effective. The fluctuating value 
of recyclable products and availability of reliable markets would also be 
major considerations under this alternative. 

Accessory Alternative 2--Separate Collection and Recycling of Newsprint: 
The major advantage of Accessory Alternative 2 is that significantly more 
newsprint would be removed from the residential solid waste stream than under 
any of the other recycling programs. This reduction in the volume of residen
tial solid wastes would result in minor cost savings in comparison to the dis
posal of residential solid wastes by either landfilling or incineration. 

The major disadvantage of this alternative is that separate collection of news
print will require the retrofitting of both municipally and privately owned and 
operated collection vehicles. Also, it is uncertain whether a significant por
tion of the public would participate in a program to separate newspaper from 
other household solid wastes to facilitate separate collection. And finally, 
convincing the local units of government and private operators providing resi
dential solid waste collection service to participate in the program could be 
a major obstacle to successful implementation of this alternative. 

Accessory Alternative 3--Composting: The major advantage of Accessory Alter
native 3 would be the reduction, by up to 3 percent, of the residential solid 
waste stream. Importantly, removal of large quantities of moisture-laden vege
tative material from the solid waste stream, should any of the alternatives 
involving incineration be implemented, would reduce moisture-related operation 
and maintenance problems which could result from the combustion of these 
materials. Removal of these materials would also increase the heat content of 
the material to be incinerated and improve combustion, thus improving the 
efficiency of the facility. Composting of these vegetative materials would 
result in the availability of a soil-conditioning material which could be used 
by residents at home and by local units of government on publicly owned park
lands. 

The major disadvantage of this alternative is the difficulty that would be 
entailed in devising a cost-effective system for separating these materials 
from the other residential solid wastes using a low-level technology. Also, 
the amount of citizen participation that there would be in a voluntary system 
is uncertain. Further, siting composting areas in some municipalities may be 
difficult because of the lack of available space and/or environmental con
siderations regarding odor, aesthetics, and the runoff or infiltration of pol
luted water from the site. 

ALTERNATIVE SEWAGE SLUDGE, SEPTIC AND HOLDING TANK WASTES, 
AND HAZARDOUS WASTE MANAGEMENT PRACTICES 

Sewage Treatment Plant Sludges 

As discussed in Chapter III, approximately 150,000 tons per year of sewage 
sludge--on a dry-weight basis--may be expected to be generated by sewage 
treatment plants in Milwaukee County by the year 2010. All of the sewage 
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sludge generated in the County will originate from the Jones Island and South 
Shore sewage treatment plants of the Milwaukee Metropolitan Sewerage Dis
trict. The Milwaukee Metropolitan Sewerage District is presently completing 
long-range plans for the disposal of wastewater sludge. At the present time, 
the District's facility p1an2 recommends that Milorganite production be 
continued at Jones Island, and that the product rate be stabilized by the con
struction and use of a sludge pipeline between the treatment plants. The 
remaining sludge produced at the South Shore sewage treatment plant would be 
applied to agricultural land for about two-thirds of the year, and be 1and
filled for the remaining one-third of the year. Remote storage would not be 
used. Solids that accumulate in the in1ine storage system would be 1andfi11ed, 
as would all grit and screenings. A detailed environmental evaluation is pres
ently being prepared for the District which will evaluate a number of sites 
for their suitability for construction of a sludge landfill. Development of 
such a facility would provide an environmentally suitable supplementary sludge 
disposal system to Mi10rganite production and agricultural land application. 

The integrated sewage sludge disposal program of the Milwaukee Metropolitan 
Sewerage District in Milwaukee County is not a specific consideration in this 
plan. However, it appears that the ongoing and anticipated future disposal pro
grams would be fully compatible with this report's recommendations. The 
coordination of this county solid waste management plan with the District's 
sludge management plan is discussed further in Chapter IX. 

Septic and Holding Tank Wastes 

As discussed in Chapter III, septic and holding tank wastes are anticipated to 
total approximately 60 tons of solids per year, on a dry-weight basis, by the 
year 2010. It is generally recommended in the adopted areawide water quality 
management plan that septic and holding tank wastes be disposed of by dis
charge to a municipal sewerage system for treatment at a public sewage treat
ment plant. In Milwaukee County, essentially all of these wastes will likely 
be discharged to sewage treatment plant systems. Consequently, the projected 
quantities and recommendations are reflected in the above-described sewage 
treatment plant sludge category. 

Toxic and Hazardous Wastes 

As discussed in Chapter II, an estimated 35,615 tons of toxic and hazardous 
wastes were generated in Milwaukee County in 1984 by a variety of manufactur
ing or industrial processes. Such wastes are regulated by the DNR under 
Chapter NR 181 of the Wisconsin Administrative Code. Approximately 23,450 
tons, or about 66 percent of these materials, consisted of pickle liquors 
which are recycled at sewage treatment plants as an agent in the removal of 
phosphorus from wastewater. The remaining toxic and hazardous wastes are 
either recycled through a variety of chemical processes, incinerated at 
approved facilities, or 1andfi11ed at approved sites outside Wisconsin. Dis
posal of these wastes is a costly and specialized endeavor, the evaluation of 
which is beyond the scope of this report. Accordingly, this category of wastes 
is addressed only to the extent necessary to ascertain the extent of the toxic 
and hazardous waste disposal problem in Milwaukee County. Consideration of 
alternative plans for resolving the toxic and hazardous waste problems should 

2Milwaukee Metropolitan Sewerage District, Milwaukee Pollution Abatement Pro
gram, Site Specific Analysis, April 1983. 
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be considered in the context of an area broader than Milwaukee County and may 
involve statewide considerations. 

Households are also sources of toxic and hazardous wastes. The toxic materials 
used by households typically consist of automotive maintenance supplies, pesti
cides, paints, solvents, cleaning products, and other compounds used by resi
dents. Based on nationwide investigations and surveys which evaluated the 
quantities of these materials that are typically contained in residential 
solid wastes, it was estimated that between 200 and 250 tons of household 
toxic and hazardous materials are discarded in Milwaukee County annually. This 
quantity is equal to between 0.8 pound and 1. 0 pound of toxic and hazardous 
waste per ton of residential solid waste. The Wisconsin Department of Natural 
Resources also regulates hazardous wastes generated by what are termed "small 
quantity generators" under Chapter NR 181 of the Wisconsin Administrative 
Code. Small quantity generators are defined as those which produce between 220 
and 2,200 pounds of hazardous waste per month and do not accumulate and store, 
at any time, quantities of hazardous wastes greater than 2,200 pounds. Require
ments pertaining to small quantity generators have generally not been as strin
gent as those applicable to generators of large quantities of hazardous 
materials with regard to temporary storage, disposal alternatives, documenta
tion of shipments, and accumulation of materials. Consequently, there has not 
been a reliable means of documenting quantities, waste types, and destina
tions. Recently implemented new standards require small quantity generators 
either to manage wastes onsite or to transport wastes offsite within 180 days. 
In addition, the new regulations do not allow disposal of these materials in 
sanitary landfills, and full manifesting is now generally required for all 
shipments of hazardous wastes. Alternative plans for resolving these toxic and 
hazardous waste problems should be considered in the context of an area 
broader than Milwaukee County, as recommended in this report for all indus
trially and commercially generated toxic and hazardous wastes. 

The growing concern about the cumulative impact of this diffuse source of 
toxic and hazardous wastes on the environment has resulted in a widespread 
management program nationwide. These efforts have typically consisted of a 
two-element approach to resolution of the problem. The first element is an 
information and education program which addresses alternatives to the use of 
products that contain toxic or hazardous substances, and the proper disposal 
of discarded, unwanted, or unusable products that contain such substances. 
The second element consists of the supervised collection and disposal of prod
ucts which contain toxic and hazardous wastes. Nationally, these collection 
and disposal efforts range from a once-per-year collection in a small munici
pality where residents bring their materials to a centralized location, to 
regional or statewide collection and disposal programs. In Wisconsin, Chapter 
NR 187 of the Wisconsin Administrative Code establishes general conditions 
and eligibility requirements for the issuance of household hazardous waste 
collection and disposal grants. Through this program, financial assistance 
is made available to municipalities to create and operate local programs for 
the collection and disposal of household hazardous wastes. To date, house
hold hazardous waste collection efforts have taken place in nine counties in 
Wisconsin, either with cost-share assistance from the State under Chapter 
NR 187 referenced above, or under a special grant program funded by the 
u. s. Environmental Protection Agency. Typically, these collection and dis
posal efforts consist of a widespread public information program to inform 
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citizens of the day, time, and place at which they can bring a variety of 
household substances containing toxic and hazardous materials. A private con
tractor that specializes in categorizing, packing, transporting, and dis
posing ~f toxic and hazardous substances is hired to conduct these functions. 
To date, no household hazardous waste collection programs have been held in 
any municipality in Milwaukee County, although several municipalities in the 
County have expressed a desire to conduct such a program. 

An information and education program regarding the use and disposal of house
hold toxic and hazardous substances and a system for the collection and 
disposal of such materials need to be developed as part of a solid waste 
management program. The most feasible and cost-effective way to develop the 
information and education effort would be to expand the public relations and 
publicity element of the previously described residential solid waste recycling 
program. Informational and educational materials developed for the recycling 
program could include information on household toxic and hazardous waste 
materials. In Milwaukee County, the development of a program for the collection 
and disposal of household toxic and hazardous substances can best be undertaken 
by individual municipalities or, in some cases, by several smaller municipali
ties acting cooperatively. The cost of a special collection program for toxic 
and hazardous wastes varies with the types of materials accepted, the amount 
of advance publicity, the time and personnel necessary for coordination, and 
the individual contractor used. In Milwaukee County, approximately 10 special 
collections could be held annually to accept toxic and hazardous substances. 

The 10 special collections for household toxic and hazardous substances in the 
County would cost a total of about $300,000. This would cover the cost of dis
posal of collected materials, as well as the operation and laboratory testing 
during the 10 collections. In addition, the public information and education 
program would cost $25,000 per year. 

CONCLUSIONS OF INITIAL ALTERNATIVE ANALYSIS 

In order to identify a preferred solid waste management plan for Milwaukee 
County, it is necessary to address the following five basic issues: 

1. Should incineration be incorporated into the plan along with landfilling? 

2. If incineration is incorporated, what type of energy product should be 
generated? 

3. How many of each of the major facilities should be provided for and of 
what size? 

4. Where should the major facilities be located? 

5. What level of recycling effort should be provided? 

Based upon the previously presented data, each of these five issues is 
addressed in the following sections. 
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Incineration 

The alternative plan evaluation cited three considerations as being important 
in determining whether or not to include incineration in the recommended solid 
waste management plan for Milwaukee County. These considerations are monetary 
cost, environmental cost, and feasibility of implementation. 

The data on the alternatives indicate that a solid waste management system 
that includes incineration would cost less than than systems relying primarily 
on landfilling if it is assumed that a viable market for the steam produced as 
a result of the incineration of wastes can be found. It is also apparent that 
incineration is initially more costly than landfilling if it is necessary to 
produce electric power and to rely for revenue on the sale of that power to 
the Wisconsin Electric Power Company at current buyback rates. The analyses 
indicate costs per ton of $21, $24, and $40 for landfilling, incineration with 
steam production, and incineration with electric power production, respec
tively. These costs do not include transfer or transportation costs. However, 
if incineration facility sites are incorporated into the solid waste manage
ment plan, transportation costs are reduced owing to the proximity of the 
incineration system to the major solid waste generation centers. If a credit 
is considered for the savings in transportation costs provided by the incinera
tion system as a result of the inclusion of the additional disposal sites, 
the analyses indicate a net cost of $21, $19, and $35 per ton for landfilling, 
incineration with steam production, and incineration with electric power pro
duction, respectively. 

The evaluation must also consider the potential impact of inflation on the 
costs of landfilling and incineration. A review of the detailed cost analyses 
previously developed indicates that about 30 percent of the cost of the incin
eration alternatives are fixed as amortization of the initial capital invest
ment. As previously noted, landfilling costs have historically tended to 
escalate at rates higher than the underlying general price inflation rates. 
The potential for energy costs to rise at higher rates than the underlying 
inflation rate must also be considered. Figure 17 illustrates the relationship 
between landfill and incineration costs under various scenarios relating to 
varying inflation rates. The curves indicate that under certain circumstances, 
incineration can be substantially less costly than landfilling even if reli
ance on electric power production and sale is required over the plan design 
period. 

The comparison of the monetary costs of incineration and landfilling is not 
conclusive. Under certain conditions, including the availability of a steam 
user and energy cost inflation, incineration appears to be the favorable 
alternative. Only under scenarios in which energy and other costs all escalate 
at the same rates and in which the energy value is base upon sale at the 
present electricity buyback rate does landfilling appear to be the favorable 
alternative. However, in evaluating the alternatives, the Technical Advisory 
Committee considered another cost termed avoided environmental costs. In this 
regard, it was noted that as of 1985, 18 landfill sites in Milwaukee County 
and 51 landfill sites in southeastern Wisconsin were considered by the Wis
consin Department of Natural Resources as having significant risks to the 
environment and requiring potential major expenditures for remedial measures 
to abate environmental pollution. It is recognized in this respect that any 
newly constructed or expanded landfill sites must be designed to meet more 
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stringent requirements in an attempt to avoid environmental problems. Thus, 
the serious groundwater contamination problems presently being discovered at 
older sites will not be repeated at newer or expanded sites. The inclusion of 
incineration in the plan components can reduce the need for landfilling by 
between 30 and 40 percent over the plan design period and could reduce the 
potential for problems requiring remedial actions. This environmental con
sideration cannot be quantified in terms of monetary costs. However, the 
Advisory Committee did consider this environmental consideration to weigh sig
nificantly in favor of including incineration in the plan recommendations. 
Another consideration is recently enacted State legislation directed toward 
reducing the dependence on landfilling of solid wastes in the State. This 
legislation declares recycling and resource recovery systems preferable to 
land disposal. Specifically, state policy lists priorities for action in 
this order: 1) reductions in the amount of waste generated; 2) reuse of solid 
waste; 3) recycling; 4) composting; 5) energy recovery; and 6) land disposal. 

Finally, the feasibility of implementation of the plan components was con
sidered. It is possible that the implementation of an incineration system may, 
for a number of reasons, be more difficult to achieve than continued land
filling. Thus, on the basis of ease of implementation, landfilling would be 
the favored alternative. In considering this aspect, however, the Advisory 
Committee noted that the City of Milwaukee and the Milwaukee Metropolitan 
Sewerage District had completed the initial phase of a feasibility study of an 
incineration system. That initial phase concluded that it would be feasible to 
proceed with the development of a major solid waste incineration system at the 
site of the Americology plant, with the provision of electric power to the 
Milwaukee Metropolitan Sewerage District Jones Island sewage treatment plant 
and to the City of Milwaukee load centers, including the Linnwood Avenue water 
treatment plant and the Riverside pumping station. In addition, the Milwaukee 
County Institutions complex isa large potential steam and electric energy 
user, and could provide the location for a second solid waste incineration 
system when the coal-fired power plant system serving that complex required 
replacement and/or expansion. Detailed environmental evaluations would be 
required in order to determine site viability, however. In addition, several 
other sites were noted in the generalized siting evaluation documented in 
Chapter IV as being potentially suitable for the location of smaller, modular 
incineration systems, with industrial or public works facility users being a 
possibility, particularly if the costs for conventional energy sources 
increase. Upon careful consideration of these factors, it was concluded by 
the Advisory Committee that, while the implementation of an incineration 
system may be more difficult to achieve than landfilling, it should be 
possible to implement such a system over the plan design period. 

Another consideration in the evaluation of the alternatives was the potential 
production of refuse-derived fuel. It may be noted by comparing Alternative 
Plans 5 and 12 that the costs of producing refuse-derived fuel and incin
erating that product are only slightly higher than the cost of burning the 
solid waste directly with minimal processing. In view of the costs and the 
desirability of relying on proven technology, it was concluded that the recom
mendations and costs included herein would assume the use of incineration 
without refuse-derived fuel production. However, it is important to note that 
the use of refuse-derived fuel may permit the use of fluidized bed incinera
tion technology which can have certain advantages with regard to air pollutant 
emission control and costs. At this time, however, large-scale operations of 
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such systems have not been tested in the United States. However, should 
refuse-derived fuel alternatives be shown to be viable and cost favorable as 
the plan is implemented, consideration could be given to refining the plan 
with regard to the type of incinerator and the type of pre-incineration 
processing of the solid wastes. 

In view of the potential long-term cost advantages, in order to meet the 
environmental protection and resource recovery plan objectives, and in order 
to provide multiple disposal options to ensure facility backup and flexibil
ity, it is recommended that incineration facilities be incorporated into the 
recommended plan. 

Type of I ncineration Energy Product 

As noted above, the alternative plans which enV1S10n the production and sale 
of steam as an energy product are more cost-effective than alternatives which 
rely on the sale of electric power at the present buyback rate for revenue. 
Revenues from the sale of steam based on a rate of $5.00 to $5.75 per 
thousand pounds of steam, a rate representative of steam rates charged to 
users in Milwaukee County, range from about $30 to $35 per ton of refuse 
incinerated. Revenues from the sale of electricity at the current buyback 
rates range from about $17 to $22 per ton of refuse incinerated. The range in 
revenue generated by the sale of electric power is based on a relatively low 
rate of $0.035 per kilowatt hour (kwh) and a relatively high rate of $0.046 3 

per kwh. The lower rate, termed the primary weighted average avoidance rate, 
is the amount paid by the Wisconsin Electric Power Company (WEPCo) for elec
tric power generated by facilities such as solar collection systems, hydro 
power, or similar electric power-generating equipment outside the WEPCo elec
tric power generating station network. The lower rate was assumed for all 
alternative incineration facilities except the facilities located at the 
Americology site and at the County Institutions site. The higher rate, termed 
the nominal large-user rate, is the amount that the largest users of electric 
power pay WEPCo. For the purpose of the alternatives analysis, revenues from 
the sale of electric power generated at the incineration facilities located at 
the Americology site and at the County Institutions site were based on the 
higher rate, since it is assumed that electric power could be sold directly to 
public users in the vicinity, including the Milwaukee Metropolitan Sewerage 
District Jones Island sewage treatment plant and City and County of Milwaukee 
facilities. The costs of the electric power transmission lines were included 
in the total cost for these latter sites. 

Based upon the evaluation of the alternatives, it is apparent that the most 
favorable energy production option would provide for incineration producing 
steam for use by a viable steam user. The second most favorable energy produc
tion system would provide for incineration producing electric power which 
could be sold directly to a large user, thus securing higher buyback rates. 

3During 1987, the nominal large user rate was estimated to 
kilowatt hour. This estimated rate is based upon a number 
regarding demand during on- and off-peak hours. The rate 
change annually. 
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Such a system might be possible as a later phase. An incineration system could 
be installed in or near a developing industrial park, for example, with the 
initial facility producing electric power, but with a potential for use of 
steam as new industries are developed in the park. This option could be used 
as part of an economic development venture which could offer steam energy at 
attractive rates. The installation of facilities which can be used under 
either energy product option is desirable in order to assure the capture of 
the most cost-efficient market, and to provide flexibility to meet changes in 
customer needs over time. The least favorable energy production system would 
provide for the sale of the electric power generated by incineration to the 
Wisconsin Electric Power Company at the present buyback rates. It may be 
concluded that reliance on the current "avoided cost" buyback rate--$O. 035 
per kwh--would not be a cost-competitive alternative to landfilHng, at 
least in the early stages of an incineration system. An option in this respect 
would be to legislatively require the Wisconsin Electric Power Company to 
adjust its buyback rate upward to more closely approximate the cost charged to 
its large-user customers. This would have the same effect as producing 
electric power for a directly connected major user but with the advantage of 
not requiring the construction of new transmission lines. If such a change 
were made in the buyback policy of the Wisconsin Electric Power Company, this 
alternative energy product situation could become more attractive. However, 
without such a change, the institution of a solid waste management plan pro
viding for an incineration system designed to produce electricity as an energy 
product for sale to the electric utility would result in initial costs that 
are greater than the costs for a plan relying on landfilling. These costs may 
become more attractive as energy values escalate and as fixed-facility capital 
costs begin to be a factor when compared to other costs which could rise 
because of inflation. 

Considering the economics involved, it is recommended that the long-range 
plans for the incineration facilities be directed toward the use of facilities 
that will have a reliable user of steam. The use of facilities which generate 
electric power is considered an acceptable alternative for an interim period 
in situations where users of electricity can be secured at a rate of return in 
the range of costs paid by large users to the Wisconsin Electric Power 
Company. Reliable customers for the steam will have to be sought as the imple
mentation steps of the incineration siting are accomplished. Alternatively, if 
electricity buyback rates were revised upward, the cost attractiveness of 
this alternative could be improved. 

Number and Size of Incineration and Landfill Facilities 

A comparison of the data for Alternatives 2 and 3 indicates that it is better 
to have two large general-use landfills than to have one. This conclusion is 
reached based upon the costs concerned and the need to provide flexibility 
through backup systems. It also appears desirable to provide an adequate num
ber of special-use landfills to receive such materials as foundry sand, con
struction demolition debris, and perhaps incinerator ash. Use of such landfills 
would extend the life of the general-use landfills, thus minimizing problems 
and the uncertainty associated with major landfill expansions. It is therefore 
recommended that adequate special-use landfills be maintained. 

With regard to the number of incineration systems, a comparison of the data 
for Alternatives 4, 6, 7, and 8 and Alternatives 5, 9, 10, and 11 indicates 
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that the use of a single, large incineration system is slightly more cost
effective than the use of two, three, or five such facilities, with the costs 
increasing slightly with the number of facilities. However, in the case where 
a steam customer may permit the siting of a facility of a specified size, this 
situation could be reversed. In view of the need to find viable users of the 
energy produced, it appears desirable to decentralize the incineration system 
somewhat in order to provide better availability of the energy product and 
provide for facility sizes better able to match potential customer demands. 
The selection of a mUltiple incineration system also tends to minimize trans
portation costs. Furthermore, the siting of a single large incinerator-
particularly in certain air quality nonattainment areas--may be difficult. 
Thus, it is recommended that the plan include two or three incinerator 
systems. 

With regard to the size of the proposed facilities, a comparison of the data 
for Alternatives 6 and 6A, 7 and 7A, and 8 and 8A indicates that the facili
ties burning the higher volumes of solid waste are more favorable assuming the 
incineration system energy product revenues are equal. Assuming that adequate 
energy users and revenues will be available over the long term, it is recom
mended that the plan be designed to incinerate the maximum amount of solid 
waste practicable. Review of the solid waste quantities and characteristics, 
the transportation system, and the assumed operating schedule for the inciner
ator systems indicates that the maximum amount of solid waste which can be 
expected to be incinerated on an average annual basis is about 420,000 tons, 
or 85 percent, of the unrecycled residential solid waste; about 50,000 tons, 
or 40 percent, of the unrecycled commercial solid waste; and about 60,000 
tons, or 20 percent, of the unrecycled industrial solid waste. This total of 
530,000 tons per year, or about 1,450 tons per day--about 54 percent of the 
unrecycled solid waste--represents the average annual solid waste loading 
available for incineration. 

The seasonal distribution of available solid waste for incineration is an 
important consideration in the determination of the capacity of the incinera
tion facilities to be constructed. As noted in Chapter III, quantities of 
residential solid wastes are generally highest in the spring and early summer 
during yard cleanup, and again in fall following leaf drop, when yard wastes 
constitute up to 30 percent, by weight, of the residential solid wastes 
generated. The lowest quantities of residential solid wastes are generated in 
the winter months of December, January, and February. During the six months of 
the growing season, from May to October, approximately 40,000 tons per month 
of residential solid wastes would be available, and approximately 9,000 tons 
of commercial and industrial wastes would be available, for a total of 49,000 
tons per month, or about 1,630 tons per day. During the period November to 
April, approximately 27,000 tons per month of residential solid wastes and 
9,000 tons of commercial and industrial solid wastes would be available, for a 
total of about 36,000 tons per month, or about 1,200 tons per day. Because of 
this seasonal distribution, the incineration systems should be designed to 
incinerate a base load of about 1,200 tons per day. In order to have a firm 
capacity of 1,200 tons per day, it will be necessary to have an actual 
capacity of about 1,700 to 2,000 tons per day to accommodate maintenance and 
down time on the incineration systems. By making use of this additional standby 
capacity to the extent practicable, it may be possible to burn up to 1,400 to 
1,500 tons per day, or about 530,000 tons per year on an average annual basis. 
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With regard to landfill capacities, it is assumed that the solid wastes not 
being incinerated or recycled, as well as the incinerator ash, would be land
filled. Assuming that the incineration systems would be developed over the 
first 15 years of the planning period, the average amount of solid waste 
incinerated and recycled is estimated to be 340,000 tons per year, or about 33 
percent of the average annual solid waste quantity produced in the County. The 
remaining 695,000 tons per year ofunincinerated and unrecycled solid wastes 
over the 23-year period 1987 to 2010, together with approximately 100,000 tons 
of incinerator ash, would have to be landfilled. This would require a landfill 
capaci ty of about 18,000,000 tons, or about 33,000,000 cubic yards over the 
23-year plan period. 

General Location of Major Facilities 

It is recommended that the two existing, large, general-use landfills and the 
seven special-use landfills considered in Alternative Plans 3 through 12 be 
incorporated into the recommended plan. In addition, consideration should be 
given to siting of new special-use landfills, including a landfill for incin
erator ash. These landfill needs are discussed further in Chapter IX of this 
report. 

Three incineration system siting options appear viable, based on a review of 
solid waste transportation patterns and of the siting analyses conducted as 
part of this study, as well as the initial alternatives analysis. The first 
option is the Americology site. Initial studies conducted by the City of Mil
waukee and the Milwaukee Metropolitan Sewerage District, substantiated by 
separate analyses completed under this planning effort, concluded that a via
ble solid waste incineration system could be constructed at this site with a 
relatively large capacity--from about 800 to 1,000 tons per day. 

The second option is two or three smaller satellite incineration facilities 
with capacities of about 200 to 400 tons per day at feasible sites identified 
in Chapter IV. Of the 15 such sites identified in that chapter, two were iden
tified as having the greatest potential for development: the City of Milwaukee 
Northwest transfer station site, and the Milwaukee Metropolitan Sewerage Dis
trict South Shore sewage treatment plant site. These two sites were used in 
the alternative evaluations presented in this chapter. The evaluations con
ducted as part of the incineration alternatives analysis assumed that the lack 
of a reliable steam user necessitated that electric power be generated to pro
duce revenue at these facilities, at least initially. However, it was also 
recognized that a viable steam user could be obtained over the plan design 
period either prior to or after construction of the incineration system. 
Decentralizing the incineration systems would provide the potential to sell 
steam or electric power produced at the incineration facilities to large 
industrial or institutional energy users, resulting in higher revenues. 

The third siting option is the county grounds in the City of Wauwatosa, where 
a solid waste incinerator could eventually be located. Presently, all heating 
and cooling and a portion of the electric power requirements at the complex are 
provided by a power plant consisting of three coal-fired boilers and one gas
fired boiler. Together, these boilers enable the power plant to generate up to 
330,000 pounds of steam per hour. In 1985, approximately 1.1 x 10 9 pounds of 
steam were generated at the county grounds power plant. The steam was used for 
heating and cooling buildings located on the county grounds and to drive three 
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turbines to generate electric power. The steam produced meets all of the 
county complex cooling and heating needs. The electric power generated-
approximately 34 million kilowatt hours per year--meets approximately 45 per
cent of the total electric power needs of the county grounds. 

Peak demand for steam is currently between 240,000 and 300,000 pounds per hour 
and occurs generally during severe cold periods in winter or extremely hot 
periods in summer. The lowest demand for steam is in the spring and the fall 
when between 170,000 and 180,000 pounds of steam per hour are needed. It is 
important to note that the existing power plant boilers have been in operation 
for approximately 30 years and will be in need of major overhaul or replace
ment within the next 10 to 20 years to meet the growing demand for steam and 
electric power at the county grounds. 

An analysis was conducted to determine the amount of solid waste which would 
be needed to operate an incinerator facility at the county grounds large 
enough to meet the future energy needs of the facilities. Based on discus
sions with county personnel, it was determined that the energy requirements 
at the county grounds may be expected to increase by about 20 percent by the 
year 1990. This increase would result in a peak demand of apprOXimately 
204,000 pounds of steam per hour. Annually, approximately 1.3 x 10 pounds of 
steam would be needed. In addition, it is estimated that electric power demand 
at the county grounds will be 86 million kilowatt hours per year. To meet the 
anticipated annual energy needs of 1. 3 x 10 pounds of steam, a minimum of 
between 800 and 900 tons of solid waste per day would need to be incinerated. 
An important consideration of this analysis is the electric power generation 
potential of the incineration facility. Presently, the county grounds power 
plant generates only about 45 percent of the electric power needs of the 
complex because power is generated only when there are high demands for steam 
and the plant is operating at peak efficiency. During periods of lower steam 
demand, it is more cost-effective to purchase electric power from the Wiscon
sin Electric Power Company. A large incineration facility designed for the 
generation of steam and electricity could process a relatively constant amount 
of solid waste because steam, which would ordinarily not be used for heating 
and cooling during low-demand periods, could be used for generating electric 
power either for onsite sale or for offsite sale. 

It must be recognized that the county grounds site may not be fully available 
for 10 to 20 years since the existing power plant facilities are in relatively 
good condition considering the age of the facility--30 years. This can be 
attributed to a sound maintenance program. However, should the site prove 
viable following more detailed feasibility studies, there are a number of 
alternative means of implementing the system. These alternatives range from 
full installation of a large system at the end of the useful life of the 
existing boilers to phasing in smaller modules of the full system in order to 
meet increased demands for energy in the shorter term--5 to 10 years--with 
additional modules being installed as the need arises. It will be necessary to 
conduct more detailed studies at this site to ascertain the practicality of a 
solid waste incineration system at this location. 

In view of the three site options for incineration noted above, a refined 
alternative evaluation was conducted to assist in determining the best combin
ation of sites to be incorporated into the plan. That evaluation is described 
in a following section of this chapter. 

282 



Level of Recycling 

Based upon review of the auxiliary alternatives considered, it was concluded 
that a high level of residential recycling at the community recycling centers, 
as described in Auxiliary Alternative 1, is not practical because of the high 
cost and the dependency on recylable market prices. 

It does appear that separate collection of newsprint for recycling, as des
cribed in Auxiliary Alternative 2, could be considered, since the cost would 
be less than that of landfilling or incineration. However, a separate col
lection system may be expected to remove only 5,000 to 15,000 tons per year, 
or 0.5 to 1.5 percent of the total solid waste stream. Thus, it will probably 
not have a significant impact on the other plan components. This alternative 
is, moreover, highly dependent upon recycled newsprint markets. Nevertheless, 
because of its potential cost-effectiveness, it is recommended that such 
recycling be incorporated into the final plan. Such recycling could be imple
mented on a local basis, with each community evaluating the effectiveness 
within the context of its own collection system. 

Consideration was also given to implementing a composting program as set forth 
in Auxiliary Alternative 3. It is recommended that such a program also be con
sidered a plan component to be evaluated further at the local community level 
in the context of the individual collection systems. This recommended com
ponent would provide for more efficient operations at the incinerator system 
by reducing the moisture content and variability of the solid wastes received. 

REFINED INCINERATION ALTERNATIVES ANALYSIS 

A refined analysis was conducted of the incineration alternatives to incor
porate the refined solid waste quantities to be incinerated, as well as the 
three site options described above. The three alternatives evaluated in this 
section provide for an incineration capacity of approximately 1,800 tons per 
day to incinerate about 530,000 tons per year. The previously presented alter
natives that include incineration as a component assumed a capacity of about 
1,200 to 1,400 tons per day to incinerate between 330,000 and 390,000 tons per 
year. The larger amount of material estimated to be available for incineration 
under the refined alternatives is due to the higher percentage of the residen
tial waste stream in the County assumed to be available for incineration, 
assuming participation by all municipalities once the full system is devel
oped, and to higher quantities of industrial and commercial waste assumed to 
be incinerated, as discussed in the previous section. 

The analysis indicated that the economic viability of the incineration compon
ent of the alternatives previously evaluated is dependent, to a large extent, 
upon the revenues generated by the sale of steam and electricity. At this time 
there is a reliable steam user at only one of the sites being considered--the 
county grounds. Thus, the incineration facilities considered in this alterna
tives analysis are designed to co-generate steam and electric power. Revenue 
from the sale of electric power alone can help offset the average annual 
capital and operation and maintenance costs. Should a steam customer become 
available for one or more of the facilities where none now exists, then the 
additional revenue from the sale of steam would be combined with the revenue 
from the sale of electric power to further reduce the costs. The evaluations 
presented below assume that all incineration facilities will be designed with 
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co-generation capabilities and that only the county grounds site will have a 
reliable steam user. 

Refined Alternative A 

Under this alternative, three separate incineration systems with a combined 
capacity of about 1,800 tons per day, or 530,000 tons per year, designed to 
generate steam and electric power, would be constructed in the County. One 
facility, with a capacity of 900 tons per day, would be located at the Ameri
cology transfer station site; one facility, with a capacity of 450 tons per 
day, would be located in the northwestern portion of the County; and one 
facility, with a capacity of 450 tons per day, would be located in the south
eastern portion of the County. This alternative is similar to Alternative 7A 
except that an additional 200 tons per day--or an additional 55,000 tons per 
year--would be incinerated. The 900-ton-per-day facility would have the 
capacity to generate approximately 1. 2 x 109. pounds of steam per year, and 
between 85 and 110 million kilowatt hours per year of electricity. It is 
assumed that the electricity produced at the Americology site would be sold to 
large users of electricity, such as the Jones Island sewage treatment plant or 
the City of Milwaukee water treatment facilities. The 450-ton-per-day facili
ties would each have the capacity to generate approximately 5.4 x 10 8 pounds 
of ste~ per year, and between 40 and 50 million kilowatt hours per year of 
electricity. The electricity would be sold to the Wisconsin Electric Power 
Company or, potentially, to a large industrial or institutional user of elec
tric power. The analysis assumed that the electricity generated at the Ameri
cology and southeastern sites would have a value of $0.046 per kwh, and at 
the northwest site, of $0.035 per kwh, since the first two sites are near large 
public facility electricity users and the northwest site is not. The facilities 
would have the potential to sell steam if a market developed; however, such 
sale was not assumed in the analysis. 

As shown in Table 42, the capital cost for the development of these solid 
waste management facilities would be about $149,973,000. Approximately 
$7,480,000 per year in revenue would be generated from the sale of elec
tricity, resulting in an average annual operation and maintenance cost of 
$21,066,000, including a landfilling capital cost which was assumed to be 
made incrementally over the life of each facility. The total average annual 
capital and operation and maintenance cost of this alternative would be about 
$34,144,000, or about $33 per ton of solid waste. 

The major advantage of this alternative is that the large incineration facil
ity would be located on a site near the City of Milwaukee Americology and 
Lincoln Avenue transfer stations. Residential wastes received at these two 
facilities constitute approximately 39 percent of the average annual quantity 
of residential solid waste expected to be produced countywide over the plan 
design period. In addition, the Americology site is close to major generators 
of commercial and industrial wastes. Consequently, transportation costs would 
be reduced. Further, because of the centralized location of the Americology 
site in the industrialized Menomonee River Valley, a large steam customer 
could potentially be found, or a large industrial steam user could be attrac
ted to the Valley. The sale of steam would greatly enhance the economic via
bility of the incineration system. An additional advantage of this alternative 
is that the two smaller facilities have sufficient incineration capacity to 
provide an alternative to landfill disposal to nearly all municipalities in 
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Table 42 

PRINCIPAL FEATURES AND COSTS OF THE REFINED INCINERATION ALTERNATIVES ANALYSIS 

Cost Estimates: 1990-2010 a 

Annual Costs and Revenues 

Annual New Unit 
In i t i a I Amortized Transport Facilities Average Total Cost 

A I ternat ive b 
Capital Capital and Landfill Operation and Annual Average (dollars 
Cost Cost C Transfer Disposal d Ma intenance e Revenue Annual Cost per ton) 

A. Incinerat ion at three $149,973,000 $13,078,000 $11,320,000 $15,729,000 $8,497,000 $ 7,480,000f $34,144,000 $32.99 
new faci I ities located 
at the Americology site 
and at two other sites 
in the r;ounty. Inc i nera-
tion capacity--900 tons 
per day at Americology, 
450 tons per day at each 
of the other two sites 

B. I nc i ne ra t ion at three $145,231,000 $12,665,000 $4,886,000 $15,729,000 $8,497,000 $13,960,OOOg $27,817 ,000 $26.88 
new faci I ities located 
at the County Institu-
tions site and at two 
other sites in the 
County. Inc i ne ra t ion 
capacity--900 tons per 
day at the County 
Institutions and 450 
tons per day at the 
other two sites 

C. Inc i ne ra t i on at two new $141,290,000 $12,320,000 $5,593,000 $15,729,000 $8,125,000 $14,240,000h $27,527,000 $26.60 
faci I ities located at 
the Americology site 
and at the County Insti-
tutions site. Inc i nera-
tion capacitY--900 tons 
per day at each site 

BCosts expressed in 1985 dol lars. 

blncludes implementation of a residential sol id waste recycl ing program and disposal of unrecycled and unincinerated sol id wastes 
and incinerator ash at two existing commercial general-use landfi I Is Rnd seven existing private special-use landfi I Is. 

cEconomic analysis and amortization rates based upon an annual interest rate of 6 percent, and a 20-year amortization period. 

dLandfil1 disposal costs are based on a tipping fee of $21 per ton. This cost includes both operation and maintenance costs at 
the landfi I Is and capital costs needed for expansion and upgrading of the landfi I I faci I ities. The capital cost is included in 
the annual costs since the expenditures are expected to be made incrementally over the I ife of the fact I ity. 

eThls cost does not include the cost of transport and disposal of incinerator residue. Those costs are included under the 
transportation and landfi I I ing annual costs. 

flncludes revenue from the sale of electricity produced at the incinerator faci I ities. 

glncludes revenue from the sale of steam and electricity produced at the incinerator faci I ity located at the County Institutions 
site and revenue from the sale of electricity produced at the other two incinerator faci I ities. 

hlncludes revenue from the sale of steam and electricity produced at the incinerator faci I ity located at the County Institutions 
site and revenue from the sale of electricity produced at the incinerator faci I ity located at the Americology site. 

Source: SEWRPC. 

Tota I Present 
Worth of 

Capital and 
Operation and 

Maintenance 

$391,632,000 

$319,061,000 

$315,735,000 



the County. Revenues from these two facilities could be increased if a steam 
customer could be attracted to either, or both, of the sites. 

The major disadvantages of this alternative are the difficulty in siting three 
separate facilities and the need to staff and maintain three facilities. In 
addition, the lack of an existing large steam user makes the cost of this 
alternative initially higher than the cost of those alternatives that rely 
primarily on landfilling for disposal. 

Refined Alternative B 

Under this alternative, three separate incineration systems with a combined 
capacity of about 1,800 tons per day, or 530,000 tons per year, designed to 
generate steam and electricity, would be constructed in the County. One 
facility, with a capacity of 900 tons per day, would be located at the Milwau
kee County grounds in the City of Wauwatosa; one facility, with a capacity of 
450 tons per day, would be located in the northwestern portion of the County; 
and one facility, with a capacity of 400 to 500 tons per day, would be located 
in the southeastern portion of the County. This alternative is similar to 
Refined Alternative A, but differs in that the large incineration facility 
would be located at the county grounds and that revenues reflect the sale of 
steam and electricity to the County. The 900-ton-per-day facility would have 
the capacity to generate approximately 1.2 x 10 pounds of steam per year, and 
between 85 and 110 million kilowatt hours per year of electricity. The steam 
and electricity generated by the facility would be sold to the County and 
should meet the 1990 energy demands at the county grounds. The 450-ton-per-day 
facilities would each generate approximately 5.4 x 10 pounds of steam per 
year, and between 40 and 50 million kilowatt hours per year of electricity, 
which would be sold to the Wisconsin Electric Power Company or, potentially, 
to a large industrial or institutional user of electric power. The analysis 
assumed that the electricity would have a value of $0.046 per kwh at the county 
grounds and the southeastern site, and $0.035 per kwh at the northwest site, 
since the first two sites are near large public facility electricity users 
and the northwest site is not. These facilities would also have the potential 
to sell steam if a market developed; however, such sale was not assumed in 
the analysis. 

As shown in Table 42, the capital cost for the development of these solid 
waste management facilities would be about $145,237,000. Approximately 
$13,960,000 per year in revenue would be generated from the sale of steam 
and electricity, resulting in an average annual operation and maintenance 
cost of $15,152,000, including a landfilling capital cost which was assumed 
to be made incrementally over the life of each facility. The total average 
annual capital and operation and maintenance cost of this alternative would 
be about $27,817,000, or about $27 per ton of solid waste. 

The major advantage of this alternative is that a reliable customer for steam, 
as well as electric power, exists at the county grounds. In addition, the use 
of the two smaller facilities presents an opportunity to eventually secure 
higher revenues from the sale of energy produced should a steam customer be 
attracted to either, or both, of the sites. 

The disadvantages of this alternative are the difficulty in siting three 
separate facilities, the need to staff and maintain three facilities, and the 
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potential noise and traffic disturbance resulting from trucks delivering solid 
wastes for incineration. These concerns would have to be resolved by second 
level planning prior to implementation of the plan. Another disadvantage of 
this alternative is that the cost for disposal at the two smaller incineration 
facilities would be greater than the cost of landfi11 ing, even though the 
countywide average cost would be less than the cost of the alternatives 
relying on landfilling, owing to the cost advantage at the county incinerator 
site which offsets the higher costs at the smaller facilities. 

Refined Alternative C 

Under this alternative, two separate incineration systems with a combined 
capacity of about 1,800 tons per day, or 530,000 tons per year, designed to 
generate steam and electricity, would be constructed in the County. One 
facility, with a capacity of about 900 tons per day, would be located at the 
Milwaukee County grounds in the City of Wauwatosa and the other facility, 
with a capacity of 900 tons per day, would be located at the Americology 
transfer station site in the City of Milwaukee. The 900-ton-per-day facility 
at the county grounds would have the capacity to generate approximately 
1. 2 x 10 pounds of steam per year and between 85 and 110 million kilowatt 
hours per year of electricity. The steam and electricity generated at the 
site by this facility would be sold to the County and would likely meet the 
anticipated 1990 energy demands at the county grounds. The 900-ton-per-day 
facility located at the Americology site would also have the capacity to 
generate up to 1. 2 x 10 pounds of steam per year and between 85 and 110 
million kilowatt hours per year of electricity. It is envisioned that the 
electric power generated at the Americology incinerator would be sold to 
either the Wisconsin Electric Power Company or a number of large electric 
power users, including the Jones Island sewage treatment plant and the City 
of Milwaukee water treatment facilities. The analysis assumed that electricity 
produced at both sites would have a value of $0.046 per kwh. It is important 
to note that steam generated at the Americology site facility could also be 
sold if a market became available. 

As shown in Table 42, the capital cost of the development of these solid waste 
management facilities would be about $141,290,000. Approximately $14,240,000 
per year in revenue would be generated from the sale of steam and electricity, 
resulting in an average annual operation and maintenance cost of about 
$15,207,000, including a landfilling capital cost which was assumed to be 
made incrementally over the life of each facility. The total average annual 
capital and operation and maintenance cost of this alternative would be about 
$27,527,000, or about $27 per ton of waste. 

The major advantage of this alternative is that there is a reliable user for 
steam as well as electric power at the county grounds. In addition, because 
of the large capacity provided by the two facilities, the City of Milwaukee 
would be able to dispose of virtually all of its residential solid waste at 
either of the two facilities. Initially, the County would dispose of all its 
solid waste at the Americology facility, but eventually the County would be 
able to use both sites. These two facilities would also be able to process a 
large quantity of the industrial and commercial solid wastes that are generated 
near the two facilities. An additional advantage of this alternative is that 
it would generate the highest revenues of any of the alternatives, and among 
the lowest transport and transfer costs and landfill disposal costs. Also, 
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implementation of this alternative would be highly feasible because of the 
small number of communities that would be using the incinerators, and because 
of the commitment by the City of Milwaukee to construct a large incinerator 
at the Americology site. 

The major disadvantage of this alternative, when comparing it to the alterna
tive in which the Americology site is not used, is the lack of a market for 
the steam generated by incineration of wastes at the Americology site. Con
sequently, the capital and operation and maintenance costs for the Americology 
facility are somewhat higher than existing landfill disposal costs. 

Conclusion of Refined Alternatives Analysis 

Based upon a review of the refined alternative evaluation, it may be concluded 
that the best alternative would include two large incineration facilities, one 
at the Americology site and one at the county grounds site. However, should the 
necessary second level planning find these sites not viable, other satellite 
sites could be considered. However, the cost of solid waste management may be 
by about 20 percent higher if these satellite sites are used and no viable 
steam users are available. Should steam users be secured, the costs of using 
these alternative sites would be comparable to the cost of using the Americology 
and county grounds sites. 

PRELIMINARY RECOMMENDED PLAN 

Based upon the evaluation of the 12 alternative plans, the five "accessory 
alternatives," and the three refined incineration alternatives analysis, it 
was concluded that the most desirable solid waste management plan for Milwau
kee County would consist of a combination of several alternatives carefully 
designed to meet the needs of the County. This combination alternative envi
sions the use of source separation and recycling of separated material; incin
eration of a portion of the solid waste with the production of steam and 
electric power; and landfilling of the remainder of the solid waste and the 
incinerator residue at the existing landfills. The alternative is illustrated 
on Map 43 in Chapter IX. An alternative recommended plan is shown on Map 44 in 
Chapter IX. This plan is considered a contingency plan which is recommended 
should the more detailed feasibility studies indicate that the county grounds 
site is not viable owing to special environmental concerns. 

The principal components of the solid waste management system under this com
bined alternative would be: 1) storage of solid wastes by individual residents 
and commercial, industrial, and institutional waste generators; 2) the separa
tion of a portion of the recyclable residential solid waste prior to collec
tion, with transport of the separated portion to local recycling centers or 
composting sites, and including a separate collection of newsprint; 3) initi
ation of a special household toxic and hazardous wastes management program; 4) 
continued collection and transport of the remaining solid wastes by collection 
vehicles for most of the County; 5) continued transport of most residential 
solid wastes to one of eight existing transfer stations; 6) processing of a 
portion of the solid wastes at two new incineration systems designed to pro
duce steam and electricity for energy recovery; and 7) disposal of unrecycled 
and unincinerated solid waste and incinerator ash at landfills within and out
side Milwaukee County. This preliminary recommended plan is discussed in more 
detail in Chapter IX. 
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Component 1: Storage 

Under this component of the combined alternative, solid wastes would continue 
to be stored primarily by individual residents, and by commercial, industrial, 
and institutional solid waste generators. Solid wastes are recommended to con
tinue to be stored by residents in galvanized metal cans, heavy-duty plastic 
trash cans, heavy-duty plastic bags, or, where applicable, specialized carts 
designed for mechanized collection. Residents of multifamily buildings as well 
as commercial, industrial, and institutional generators of solid wastes would 
continue to store wastes in large bulk, portable containers designed for 
mechanized collection. 

Component 2: Recycling and Composting 

Under this component of the combined alternative, a countywide recycling pro
gram would be initiated which would include the establishment of 23 recycling 
centers to facilitate the recovery of newsprint, glass, aluminum, and plastic 
from the solid waste stream, as well as the development of a comprehensive 
information and education program and publicity campaign to encourage citizen 
participation. Approximately 25,000 tons, or about 5 percent, of the residen
tial solid waste generated annually would be recycled under this program. 
Further, a countywide composting program would be initiated under the combined 
alternative. Yard wastes composed primarily of leaves and grass clippings 
would be compos ted at 21 sites distributed throughout the County. These 
materials would be deposited at these sites by residents and by municipal pub
lic works departments during periods of the year when vegetative materials 
such as leaves are collected separately, usually in the fall. Approximately 
15,000 tons of yard wastes, or about 23 percent of the yard wastes generated 
annually in the County and about 3 percent of the annual residential solid 
waste load, would be composted. In addition, it is recommended that newsprint 
be collected separately, with equipment to be installed on existing equipment. 
Approximately 5,000 tons of newsprint, or about 0.5 percent of the residential 
solid waste quantity, would be recycled under the separate newsprint collec
tion program. 

Component 3: Household Toxic and Hazardous Waste Management 

Under this component of the combined alternative, a countywide household toxic 
and hazardous waste management program would be initiated and used as an 
interim measure for handling such wastes until a broader toxic and hazardous 
waste management program is developed on a statewide or regional basis. An 
information and education program regarding proper use and disposal of a wide 
variety of household materials containing toxic and hazardous substances would 
be developed in conjunction with similar efforts proposed for the recycling 
and composting component. Further, a program of 10 annual "special collec
tions" for household products containing toxic and hazardous substances would 
be implemented. The coordination and conduct of these collections would be the 
responsibility of the individual municipalities. It is important to note that 
economies-of-scale could be realized if several small communities held joint 
collections. It is estimated that up to 10 tons of material annually could be 
collected and disposed of under this program. 
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Component 4: Collection and Transport 

Under this component of the combined alternative, the existing collection and 
transport systems would be maintained. Those municipalities providing residen
tial solid waste collection and transport would continue to do so, and those 
municipalities served by private contractors would continue to be so served. 
Most commercial and industrial solid wastes would continue to be collected and 
transported by private contractors. It is recognized that there may be changes 
in collection services from municipal to private collection and vice versa 
over time, with such changes being dictated by cost and service needs. 

Component 5: Transfer 

Under this component of the combined alternative, the existing transfer sys
tems operating in the County would be maintained. Most residential solid 
wastes would continue to be transported to one of the eight transfer stations 
presently operating in the County. In this regard, it is recommended that upon 
full plan implementation, the communities in the southwestern portion of the 
County consider utilizing the West Allis-West Milwaukee transfer station in 
order to limit the number of trucks entering the County Institutions site. The 
need for this would depend upon transport and access facilities provided at 
that incinerator site. 

Component 6: Incineration 

Upon full implementation of this component of the combined alternative, two 
separate incineration systems designed to generate steam and electric power 
would be constructed in the County. These systems would be constructed in two 
phases, and the facilities would have a combined capacity of between 1,700 and 
2,000 tons per day, or 530,000 tons per year. The incineration facilities 
would include two mass burn incinerator systems. The sites with the greatest 
potential for these facilities are the City of Milwaukee Americology transfer 
station and the Milwaukee County grounds in the City of Wauwatosa. The facili
ties that would be constructed at these sites would have a capacity of about 
900 tons per day. It is envisioned that the steam and electricity produced at 
the county grounds incinerator would be used to meet the demands of the com
plex's health care and support facilities as well as other facilities located 
on the grounds. Further, electricity generated at the Americology facility 
would be sold to a large industrial or institutional energy user such as the 
Jones Island sewage treatment plant or the City of Milwaukee load centers, 
including the Linnwood water treatment plant and the Riverside water pumping 
station. It is possible that a steam market could develop so that the steam 
produced at this facility, as well as the electricity, could be sold. 

It should be noted that the amounts of solid waste ultimately needed to meet 
all energy needs at the county grounds facility may be somewhat more than 
available, since it is estimated that between 800 and 900 tons per day could 
be used. Under this plan, only about 1,400 to 1,500 tons per day of solid 
waste appears to be available countywide on an annual average basis, and only 
about 1,200 tons per day available during certain months. Assuming that about 
50 percent of the waste would be used at the Americology facility, there may 
be a shortfall of waste available. Thus, arrangements may be needed to direct 
more waste to that facility upon full implementation. This could be done by 
securing some wastes from areas of adjacent Waukesha County or by directing 
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wastes from Americology to the County facility during seasons when the least 
waste is available. 

It is envisioned that the first phase of the incineration system would be con
structed at the Americology site within approximately the next five years, 
with the second phase being constructed at the county grounds site in approxi
mately 10 to 15 years as the condition of the system and energy demands 
dictate. As previously noted, the viability of the county grounds site for an 
incineration system will need to be confirmed by the conduct of a second level 
plan designed to consider environmental concerns . Should this more detailed 
study result in a conclusion not to use this site, there are several other 
sites that could be used, as set forth in Chapter IV. These sites would have 
a high potential if a viable steam user were to develop. If no steam user is 
secured, these satellite sites are still viable but with less potential than 
the Americology or county grounds locations. If these satellite locations are 
used, capacities of about 300 to 500 tons per day should be provided for. 
Thus, two such sites would be used under the contingency plan to replace the 
county grounds site as the second phase of the incineration component. The 
contingency recommended plan, including the two smaller satellite plants, is 
shown on Map 44 in Chapter IX. 

Component 7: Disposal by Landfill 

Upon full implementation of this component of the combined alternative, 
unrecycled and unincinerated solid wastes and incinerator ash, which together 
would total about 620,000 tons per year, would be disposed of primarily at 
two existing commercial general-use landfills and at seven eXisting private 
special-use landfills and at new special-use landfills which would be sited 
as needs dictate. In Chapter IX, consideration is given to the need for a 
separate incinerator ash landfill. It is important to note that implementation 
of the incineration recommendations will be completed in two phases. Thus, 
during the initial years, smaller quantities of solid wastes will be incinera
ted than indicated above. Therefore, the average annual quantity of unrecycled 
and unincinerated solid wastes and incinerator ash landfilled during the plan 
period would be about 775,000 tons, or about 25 percent more than during full 
implementation of the incineration systems. Importantly, it is estimated that 
ash generated as a result of the incineration of solid wastes comprises about 
32 percent, by weight, of the total waste incinerated. However, it is important 
to note that the volume of ash is only about 15 percent as great as the volume 
of the incinerated material. Consequently, the volume of landfill space 
required to dispose of wastes generated under the recommended plan, which 
includes recycling as well as incineration, is anticipated to be reduced from 
the volume required by the landfilling alternatives by between 30 and 35 per
cent over the 23 years of the plan period and by about 45 to 50 percent upon 
full plan implementation. 

The commercial general-use landfills are the Omega Hills and Metro landfills 
owned and operated by Waste Management of Wisconsin, Inc. The private special
use landfills include two facilities owned and operated by the City of Mil
waukee, one facility each owned and operated by the City of Oak Creek, the 
City of South Milwaukee, the City of Wauwatosa, and the City of West Allis, 
and a landfill owned and operated by the Falk Corporation. These facilities 
are envisioned as the primary disposal facilities for the unincinerated and 
unrecycled solid wastes generated in Milwaukee County during the plan period. 
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However, other landfill facilities, including the Browning and Ferris landfill 
in Lake County, Illinois; Heckimovich landfill in Dodge County; Waste Manage
ment of Wisconsin, Inc., Pheasant Run Landfill in Kenosha County; Waste Manage
ment of Wisconsin, Inc., Muskego landfill; Land Reclamation, Ltd., landfill in 
Racine County; Troy Area landfill in Walworth County; and smaller, private 
special-use landfills within and outside Milwaukee County, may be expected to 
continue to receive solid wastes generated in the study area for a portion of 
the plan period. While the analyses conducted herein were based upon the use 
of the Omega Hills and Metro landfills as the two most logical sites from a 
transportation point of view, over the plan period other sites could become 
less costly as a result of market factors. It is recommended that the use of 
specific existing sites be based upon competitive market costs, as is presently 
the case. 

Recommended Combined Alternative Plan Costs 

The estimated capital cost for the development of the solid waste management 
facilities under the combined alternative is $141,670,000. Approximately 
$14,300,000 per year in revenue would be generated from the sale of steam, 
electric power, and recycled materials, resulting in an average annual opera
tion and maintenance cost of $17,769,000, including a landfilling capital cost 
which was assumed to be made incrementally over the life of each facility. It 
is important to note that this estimated revenue is based upon the assumption 
that steam and electricity generated at the county grounds facility will be 
sold to the County and that only electricity generated at the Americology 
facility will be sold to a large institutional or industrial user. The average 
annual capital and operation and maintenance cost of this alternative would be 
about $28,551,000, or about $28 per ton of solid waste. The breakdown of these 
costs is given in Chapter IX. The costs are slightly different from those 
included in Alternative Plan C since the auxiliary plan components of news
print recycling, composting, and toxic and hazardous materials collections 
had been included in the preliminary recommended plan but were not included 
in the alternative plan. 
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Chapter VIII 

EVALUATION OF SPECIFIC IMPLEMENTATION METHODS 

INTRODUCTION 

This chapter describes and evaluates alternative implementation options appli
cable to each of the seven components of the recommended solid waste manage
ment plan for Milwaukee County as that plan is described in Chapter VII of 
this report. The chapter is divided into three sections. The first section 
considers facility ownership options for each component of the recommended 
solid waste management plan; the second section considers operational options 
for each component; and the final section presents the recommended plan imple
mentation measures. 

In Chapter VI of this report, facility ownership and financing alternatives 
were described, and the advantages and disadvantages of each option, as gen
erally applicable to solid waste management systems, were presented. In this 
chapter, the ownership and operation options more specifically applicable to 
each of the seven solid waste management components encompassed in the recom
mended plan are identified and evaluated. 

The individual components of the recommended plan, as described in Chapter 
VII, are as follows: 

1. Continued storage of solid wastes by private individuals, commercial 
establishments, institutions, and industries. 

2. Initiation of a source separation program which includes residential 
solid waste recycling and a yard waste composting program. 

3. Initiation of a residential toxic and hazardous waste management pro
gram as an interim measure until a broader program for collection and 
disposal of such wastes is developed, providing for management of such 
wastes from all sources. 

4. Continued collection and transport of solid wastes by municipally and 
privately owned and operated vehicles. 

5. Continued transfer of solid wastes at municipally and privately owned 
and operated transfer stations. 

6. Processing of a portion of the solid wastes at two new incineration 
facilities designed to produce both steam and electric power. 

7. Disposal of unrecycled and unincinerated solid wastes at existing land
fills within and outside Milwaukee County, with the siting of new 
special-use landfills for wastes such as foundry sand and incinerator 
ash being undertaken on a limited basis as needs dictate. 
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OWNERSHIP OPTIONS 

The following sections briefly describe the advantages and disadvantages of 
each of the facility ownership options available to implement the recommended 
plan. In the evaluation of these options, consideration was given to the level 
of government involvement and control, the need for public capital investment, 
tax base impacts, achievable economies-of-scale, financing, and the need to 
develop new facilities and programs versus continued use of existing facili
ties and programs. Table 43 presents a comparative analysis of ownership 
options for each of the components of the recommended plan related to these 
factors. 

System Component No.1: Storage 

In most cases, storage facilities consist of simple galvanized metal cans, 
heavy-duty plastic trash cans, or heavy-duty plastic bags which are used and 
owned by residents of single-family residences and apartment buildings with up 
to six units. As noted in Chapter II, cart containers are used for storage of 
residential solid wastes in the Villages of Brown Deer and Shorewood, in the 
City of Wauwatosa, and in a portion of the City of Milwaukee. The use of such 
containers is under consideration by a number of other municipalities in Mil
waukee County. The plan recommends that this means of storage be phased into 
use as found feasible by community evaluations. Residents of larger multi
family residential buildings, as well as operators of commercial and indus
trial establishments, usually store solid wastes in large, bulk containers 
designed for mechanized collection. These bulk containers may be owned by the 
solid waste generator, or, more typically, by a private collection agency. 

The only facility ownership option considered for the storage component of the 
recommended plan was continued ownership of the storage facilities by munici
palities, private indiViduals, and private solid waste collection contractors. 
The principal advantage of this option is that it represents a system that is 
working adequately. Also, continuation of this existing system avoids the need 
for large capital expenditures by local units of government to institute a 
different system. The principal disadvantage of this option is the limited 
control by the local units of government concerned over the type and location 
of some of the storage facilities. 

System Component No.2: Source Separation--Residential Solid Waste Recycling 

The source separation recycling component of the recommended plan envisions 
the provision of 23 recycling centers to facilitate the recovery of newsprint, 
glass, aluminum, and perhaps plastic and oil from the solid waste stream. 
These centers would consist primarily of a dedicated area containing storage 
facilities, including a semitrailer for paper and smaller containers for 
glass, aluminum, and other material. The area would ideally be fenced and have 
a small enclosed office area. Five ownership options were considered for these 
centers: ownership by private nonprofit organizations, by private profit
oriented businesses, by individual municipalities, by a group of municipali
ties, and by the County. 

Ownership by a Private Nonprofit Organization: Under this option, facilities 
necessary for the residential solid waste recycling component of the recom
mended plan would be owned by a private nonprofit organization. The principal 
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Table 43 

COMPARISON OF OWNERSHIP OPTIONS FOR THE PRELIMINARY 
RECOMMENDED SOLID WASTE MANAGEMENT PLAN FOR MILWAUKEE COUNTY 
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advantage of such ownership is that the local units of government would not 
need to incur a large capital expenditure for development of the recycling 
centers. Some recycling centers within the County are already owned by non
profit organizations. These existing centers may be considered substitutes 
for some of the 23 residential solid waste recycling centers recommended in 
the plan. The principal disadvantage of this option is that local units of 
government would have limited control over the location and operation of the 
centers. Also, nonprofit organizations may have difficulty in financing con
struction of adequate recycling centers. This ownership option is considered 
to have only limited applicability in Milwaukee County. 

Ownership by a Private Profit-Oriented Business: Under this option, facil
ities necessary for the residential solid waste recycling component of the 
recommended plan would be owned by a private, profit-oriented business. The 
principal advantages of this option are that local units of government would 
not have to incur a capital expenditure for development of the recycling cen
ters, and some economies-of-scale may be provided, particularly if the owners 
are already involved in other private recycling programs. Another advantage is 
that the recycling facilities could be located at the site, or sites, of the 
purchaser or purchasers of recycled materials, thus reducing the need to 
transport the recycled materials. The principal disadvantage of this option is 
that the local units of government would have limited control over the loca
tion and operation of the centers. Additionally, there are only a limited 
number of sites at presently operating recycling businesses, and the establish
ment of new facilities for this purpose may not be viable since costs may 
exceed the revenues at such facilities if labor is required to be a fully 
reimbursed cost. 

Substantial recycling of residential solid wastes does occur at private profit
oriented businesses in Milwaukee County--most notably the recycling of large 
amounts of cardboard and paper generated at commercial facilities. These 
private operations are recommended to be maintained and expanded. A small 
number of recycling centers can be provided in conjunction with ongoing pri
vate recycling operations. However, the sites available may be expected to 
provide only a portion of the sites needed in the County. Thus, this type of 
recycling center ownership alone would not provide for the comprehensive 
residential recycling program envisioned under this component of the recom
mended plan. 

Ownership by I ndividual Municipalities: Under this option, facilities neces
sary for the residential solid waste recycling component of the recommended 
plan would be owned by the individual municipalities concerned. The advantages 
of this option include the level of control provided to local governments and 
the availability of sites used for other purposes which can accommodate recy
cling as an additional compatible use. Also, a larger number of options would 
be available to municipalities for financing construction of the recycling 
centers than would be available to private organizations, particularly private 
nonprofit organizations. The principal disadvantage of this option is that a 
public capital expenditure would be incurred by the individual municipalities 
for development of the recycling centers. 

Ownership by a Group of Municipalities: Under this option, facilities neces
sary for the residential solid waste recycling component of the recommended 
plan would be owned by a group of muniCipalities. The prinCipal advantages of 
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this option are the level of control provided to the local units of govern
ment, the increased economies-of-scale associated with operation of a system 
which serves more than one municipality, and the availability of compatible 
sites. The principal disadvantages of this system are that a public capital 
expenditure would be incurred by the participating municipalities to construct 
the recycling centers, and that a high degree of municipal cooperation and 
coordination would be required. 

Ownership by the County: Under this option, facilities necessary for the 
residential solid waste recycling component of the recommended plan would be 
owned by the County. The principal advantage of this option is the centralized 
control that would be provided. In this respect, the County would be better 
able to retain the expertise needed to manage the facilities. A wide range of 
options would be available to the County for financing construction of the 
centers. It might also be possible to secure lower prices for equipment and 
facilities if a single agency were to secure these for mUltiple sites. 
Similarly, it may be possible to secure higher revenues from the recycled 
materials if larger quantities are dealt with. The principal disadvantage of 
this option is that a capital expenditure would be incurred by the County to 
construct the numerous recycling centers required. Furthermore, administrative 
facilities and a dedicated staff would be required to coordinate the activi
ties at all of the centers. 

Summary: Implementation of the recycling component of the recommended plan 
requires the establishment of 23 residential solid waste recycling centers 
within the County. It is recommended that ownership be provided through a com
bination of two of the options discussed above--private profit-oriented busi
nesses and individual municipalities. Recycling of residential solid wastes is 
occurring and will continue to occur in the County at facilities owned by 
private nonprofit organizations and municipalities. Because of the potential 
profit involved in recycling, private ownership is considered Viable, but is 
recommended only where the recycling center can be located at the site of an 
existing commercial recycling business. This is expected to provide for the 
ownership of a limited number of the needed recycling centers. For all of the 
other recycling centers, it is recommended that the individual municipalities 
assume the responsibility for ownership. 

System Component No.2: Source Separation--Composting of Yard Wastes 

The composting facilities incorporated into the recommended plan include a 
fenced area for compost processing and storage, the use of large temporary 
storage containers, and intermittently used equipment such as a chipper and 
material-handling equipment at 21 composting facilities. 

The only facility ownership option considered for this component of the recom
mended plan was ownership of the composting facilities by individual local 
units of government and the County. The profit potential of these operations 
is limited, thereby precluding implementation by private concerns. In this 
respect, the ongoing composting program conducted by the County for processing 
vegetative debris originating on county park and open space lands would con
tinue. The individual composting sites would be located on municipally owned 
or controlled land, and equipment owned by local public works departments 
could be used for the limited amount of materials handling necessary. The 
principal advantage of this option is the high level of control by local 
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governments and the reduced transportation and disposal costs attributed to 
residential solid wastes as a result of removing vegetative materials from the 
residential solid waste stream. The principal disadvantages are the need for 
municipalities to undertake an additional program, and uncertainty about 
whether a program under which residents have to transport yard wastes to a 
centralized location for composting would be successful. 

System Component No.3: Residential Toxic and Hazardous Waste Management 

The residential toxic and hazardous waste management program to be incorporated 
into the recommended plan envisions the use of temporary sites which provide 
for a building or enclosure and material-handling equipment for carrying out 
a program of 10 annual special collections for household products containing 
toxic and hazardous substances. Five ownership options were considered for 
these facilities: ownership by private nonprofit organizations, by private 
profit-oriented businesses, by individual municipalities, by groups of munici
palities, and by the County. 

Ownership by a Private Nonprofit Organization: Under this option, facilities 
necessary for the collection and temporary storage of household toxic and 
hazardous materials would be owned by one or more private nonprofit organiza
tions. The principal advantage of this option is that local units of govern
ment would need to neither incur capital expenditures for the facilities, nor 
allocate space at municipally owned facilities for this purpose. The principal 
disadvantage is that facilities owned or controlled by nonprofit organizations 
may be expected to be inadequate in most situations to accommodate the equip
ment, materials, and temporary storage area necessary for such special 
collections. 

Ownership by a Private Profit-Oriented Business: Under this option, facili
ties necessary for the collection and temporary storage of household toxic and 
hazardous materials would be owned by private, profit-oriented businesses. A 
comprehensive household toxic and hazardous waste management program would 
require the location of facilities in a number of communities throughout the 
County. The establishment of these facilities by private business for use 
once or twice per year per site does not appear to be viable. 

Ownership by I ndividual Municipalities: Under this option, facilities neces
sary for the collection and temporary storage of household toxic and hazardous 
wastes would be owned by the individual local units of government. Communities 
throughout the State that have conducted special residential toxic and haz
ardous waste collections have found that facilities owned by local units of 
government are often the most convenient and least objectionable locations for 
drop-off sites. The principal advantage of this alternative is the high level 
of control by local units of government and the ability to use sites and 
facilities normally used for other municipal purposes. The principal disadvan
tage is the need to find adequate facilities on existing municipally owned 
property and the need to coordinate the collection so as to not conflict with 
ongoing municipal services and activities at the site or sites to be used. 

Ownership by a Group of Municipalities: Under this option, facilities neces
sary for the collection and temporary storage of household toxic and hazardous 
materials would be owned by a group of municipalities. The principal advantage 
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of this system is that smaller municipalities, which individually might not 
have adequate space or facilities for the conduct of a residential toxic and 
hazardous waste collection program, could cooperate to find a site which could 
be jointly used. The principal disadvantage is the degree of intermunicipal 
cooperation that would be required. 

Ownership by the County: Under this option, facilities necessary for the 
collection and temporary storage of household toxic and hazardous materials 
would be owned by the County. An advantage of this option is the large number 
of sites that may be available because of the widespread ownership of lands by 
the County. It may also be possible to utilize a single set of equipment and 
personnel at the mUltiple sites because of the centralized control provided by 
this option. Because of the scale involved, the County may also be able to 
better secure a disposal method and may be able to negotiate lower costs. The 
principal disadvantage of this option is the management effort that would be 
entailed in coordinating the collection frequencies and site-specific loca
tions for the 10 annual collections called for by the recommended program. 

Summary: Implementation of the residential toxic and hazardous waste manage
ment component of the recommended plan requires the establishment of conveni
ent, centrally located buildings and grounds for the collection and temporary 
storage of the materials collected. In most cases, such facilities can best be 
provided by individual municipalities, or by a group of smaller municipalities 
at a mutually agreed-upon, centrally located site. 

System Component No.4: Collection and Transport of Solid Wastes 

The collection and transportation component envisioned to be incorporated into 
the recommended plan includes the continued use of the collection and transpor
tation vehicles and auxiliary equipment presently owned by the municipalities 
and private contractors in Milwaukee County. It should be noted that the separ
ate collection and transport of newsprint for recycling is included under this 
plan component, since this operation would be carried out as part of the 
routine collection and transportation. As discussed in Chapter VII, the separ
ate collection of newsprint is envisioned to be carried out by a combination 
of municipally and privately owned and operated residential solid waste collec
tion services. Recycling of this material would be carried out by the munici
palities in conjunction with their residential solid waste recycling programs, 
as previously discussed in this chapter. 

The only facility ownership option considered for this component of the recom
mended plan was continued ownership of the existing collection and transporta
tion equipment and facilities by municipalities and private contractors. The 
principal advantage of this option is that it represents an existing system 
which functions adequately. In addition, the private operations contribute to 
the tax base. The principal disadvantage of this alternative is the limited 
degree of local government control over the management and operation of the 
privately owned and operated portion of the system. Such control could expedite 
special solid waste management efforts such as the collection of newsprint. 

System Component No.5: Transfer of Solid Wastes 

The transfer component envisioned to be incorporated into the recommended plan 
includes the maintenance of the eight transfer stations already operating in 
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the County. Most residential solid wastes would continue to be transported to 
one of these transfer stations. 

The only facility ownership option considered for this component of the recom
mended plan was continued municipal ownership of the existing eight transfer 
stations by the municipalities concerned. The principal advantages of this 
option are that no new facilities would need to be constructed and, conse
quently, local units of government would not need to incur capital expendi
tures. The principal disadvantage of this option is that upon full plan 
implementation, intergovernmental arrangements would need to be completed to 
allow transfer of residential solid wastes from a community without a transfer 
station to a transfer station located in another community. 

System Component No.6: Incineration of Solid Wastes 

The incineration component envisioned to be incorporated into the recommended 
plan includes two separate mass burn incineration facilities constructed in 
two phases with a combined capacity of about 1,800 tons per day, or 530,000 
tons per year, designed to generate both steam and electricity. The facility 
envisioned to be built in the first phase would be located at the City of 
Milwaukee Americology transfer station. The facility envisioned to be built in 
the second phase would be located at the Milwaukee County grounds. Four owner
ship options were considered for the incineration component of the recommended 
plan: ownership by a private profit-oriented business, by individual munici
palities, by groups of municipalities, and by the County. 

Ownership by a Private Profit-Oriented Business: Under this option, the 
facilities necessary for the incineration component of the recommended plan 
would be owned by a profit-oriented business. The principal advantages of this 
option are that the County or local units of government would not incur the 
large capital expenditures required for construction of the facility, and 
ownership of the facility would contribute to the tax base. Also, the techni
cal and managerial expertise needed to construct and manage the incinerator 
facilities would be readily available in the private sector. The principal 
disadvantages of this option are that local units of government would have 
only limited control over the management and operation of the system, fewer 
alternatives would be available to finance construction of the facilities, and 
the facility would be operated under a profit motive, which could increase 
tipping fees over the long term. Implementation under this ownership alterna
tive would be dependent entirely on economic considerations. 

Ownership by I ndividual Municipalities: Under this option, the incinerator 
facilities would be owned by individual municipalities. Because of the major 
capital expenditures involved and because the plan recommends the construction 
of relatively large facilities, it was concluded that this option would be 
viable only for the City of Milwaukee. The principal advantage of this option 
is the high level of control which local units of government would have over 
the management and operation of the facilities. The principal disadvantage of 
this option is the high capital cost that would be incurred by the munici
palities in which the incinerators are constructed. 

Ownership by a Group of Municipalities: Under this option, the incinerator 
facilities would be owned by groups of municipalities. The principal advantages 
of this system are the level of local control that would be provided over the 

300 



management and operation of the facilities, and the larger number of options 
that would be available for financing construction of the facilities. Imple
mentation under this ownership option could be based upon considerations other 
than solely economic ones. The principal disadvantage of this option is the 
large public capital investment that would be required by the local units of 
government that cooperatively owned the facility. An additional disadvantage 
would be the need to create the framework necessary for the required coordina
tion and cooperation between not only the owner municipalities, but also other 
user municipalities. 

Ownership by the County: Under this option, the incinerator facilities would 
be owned by the County. The principal advantages of this option are the high 
level of control and coordination that would be provided and the larger number 
of options that would be available for financing construction of the facili
ties. Implementation under this option could be based upon considerations other 
than solely economic ones. The principal disadvantage of this option is the 
large capital investment that would be required by the County, and the complex 
coordination necessary to ensure adequate amounts of waste for optimum opera
tion of the system. 

Summary: The recommended plan envisions the construction of the necessary 
mass burn incinerator facilities in two phases. The first phase would be the 
construction of an incinerator at the Americology site by the City of Milwau
kee. The second phase would be the construction of an incinerator at the Mil
waukee County grounds site by Milwaukee County. The City of Milwaukee is 
considered the logical owner of the first phase facility. The second phase 
facility would be built at the county grounds site and would be owned by 
Milwaukee County. Under each of these situations, it would be possible to 
have a partnership arrangement with a private for-profit owner. When the 
second phase is undertaken, consideration should be given to the creation of 
a countywide solid waste management authority under the aegis of the County. 
At that time, a portion of the solid wastes generated by the City of Milwaukee 
may be more efficiently delivered to the county grounds site, while solid 
wastes from some other municipalities in the County may be more efficiently 
delivered to the Americology site. As the second phase is undertaken, a;flow 
control system should be instituted within the County. 

System Component No.7: Disposal of Solid Wastes By Landfilling 

The landfilling component envisioned to be incorporated into the recommended 
plan includes the continued use of two existing commercial general-use land
fills and the presently operating private special-use landfills. 

The only facility ownership option considered for this component of the recom
mended plan was continued ownership of the two existing commercial general-use 
landfills by private owners and of the seven private special-use landfills by 
private owners and municipalities. The development of new, and expansion of 
existing, privately operated special-use landfills is also envisioned in this 
plan. The principal advantage of this alternative is that expansion of the 
existing commercial landfills anticipated to be used for disposal of most of 
the unincinerated and unrecycled solid wastes and incinerator ash would require 
no large capital investment by local units of government, since these facili
ties are privately owned. In addition, management of these facilities would 
rest with owners with experience in this field. It is important to note that 
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the six existing private special-use landfills owned by local units of govern
ment are not anticipated to require large capital expenditures for expansion. 
The plan does envision the need for expansion of certain existing special-use 
landfills, and the siting of additional such landfills to serve industrial 
disposal needs such as foundry sand disposal. It is recommended that these 
facilities be owned by the waste generators, as under the existing arrangement. 
The principal disadvantages of this system are that local units of government 
would have limited control over management and operation of the privately 
owned facilities, and could incur increased disposal costs, owing to the profit 
motivation of the private sector. 

OPERATIONAL OPTIONS 

The operation of the facilities necessary for the seven components of the 
recommended solid waste management plan, while influenced by the facility 
ownership, need not necessarily be determined by the ownership. In some cases, 
it may be preferable for the facility owner also to be responsible for the 
operation. In other cases, the operation of the facilities may be better per
formed by an agency other than the owner. The evaluation of operational 
options included consideration of the level of local or county governmental 
control, flexibility, availability of technical expertise, potential for 
equipment sharing, and efficiency of operation. Table 44 presents a compara
tive analysis of the various operational options considered for the recom
mended solid waste management plan. 

System Component No.1: Storage 

Storage facilities consist of small storage containers which are owned by 
individuals; storage carts which are owned by municipalities; and large bulk 
containers which are owned by the contractors or by the multifamily residen
tial complexes, commercial establishments, and industries served. The small 
storage containers are generally placed on the curbside by the individual 
owners on a weekly or bi-weekly basis for pickup. In some communities the 
storage containers are still picked up from garages or the rear of the resi
dence. Most industrial and commercial solid wastes are placed into large bulk 
containers which are subsequently emptied by a waste collection contractor. 

The only option considered for this component was continued operation of the 
required storage facilities under existing arrangements by private individuals 
and solid waste collection contractors. 

System Component No.2: Source Separation--Residential Solid Waste Recycling 

The source separation recycling facilities envisioned to be incorporated into 
the plan include 23 recycling centers to facilitate the recovery of newsprint, 
glass, aluminum, and plastic from the solid waste stream. Five operation 
options were considered for the operation of these facilities: operation by 
private nonprofit organizations, by private profit-oriented businesses, by 
individual municipalities, by groups of municipalities, and by the County. 

Operation by a Private Nonprofit Organization: Under this option, the resi
dential solid waste recycling component facilities would be operated by a pri
vate nonprofit organization. The principal advantage of this option is that 
volunteer labor from nonprofit organizations would be utilized to operate the 
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Table 44 

COMPARISON OF OPERATION ALTERNATIVES FOR THE PRELIMINARY 
RECOMMENDED SOLID WASTE MANAGEMENT PLAN FOR MILWAUKEE COUNTY 

Potent la I 
level Of Level of Potent i a I for Equipment 
local County Dec i S ;on- Ava i labi I ity Sha ring by Efficiency 

Solid Waste Management Operat ion Gave rnment Government Level of Making of Techn i ca I Government of 
System Component AI ternat i ve Control Control F I ex i b iii ty Criteria Expertise Departments Operat ion 

1. Storage of Sol id Wastes Private low low High N/A N/A N/A Moderate 
Individua I High Low low Cost and liigh N/A High 
mlfn i c i pa I i ty level of 

Service 
- ---' 

2. Residential Sol id Waste Recyc ling 
and Composting of Yard Wastes 

Residential 501 id Private low Low Low level of Moderate N/A Moderate 
Waste Recyc ling nonp rof it involvement 

Private profit- low low Moderate Prof i t- High N/A High 
or i ented mot ivated 

Individual High Low Moderate Cost and Moderate High Moderate 
mlln i c i pa I i ty level of 

service 
Group of Moderate Moderate Moderate Cost and Moderate Moderate High 

municipal ities level of 
service 

County low High High Cost and High High High 
level of 
service 

Composting of Yard Wastes I nd ividua I High Low Moderate Cost and Moderate High High 
mUn j c i pa I i ty level of 

service 

3. Residential Toxic and Private prof; t- Moderate low High Profit- High N/A High 
Hazardous Waste Management oriented mot i va ted 

4. Sol id Waste Collection Private profit- Mode ra te Low High Prof i t- High N/A High 
and Transportation or i ented motivated 

Ind ividua I High Low Moderate Cost and High High Moderate 
mun i c i pa I i ty level of 

se rv i ce 

5. Transfer of So lid Wastes Private profit- low- Low Mode ra te Profit- High N/A High 
oriented moderate motivated 

Individual High Low Moderate Cost and Moderate High High 
mun i c j pa , ; ty Jevel of 

service 

6. Incineration System Private profit- low Low Moderate Proflt- High N/A High 
oriented mot i va ted 

Individual High Low Moderate Cost and Low High Moderate 
mun i c i pa I i ty level of 

service 
Group of Moderate Moderate Moderate Cost and low ModerAte Moderate 

municipa I ities level of 
service 

County Low lIigh Moderate Cost and Moderate High High 
level of 
service 

7. Landfi II Disposal Private profit- low Low Moderate Profit- High N/A Moderate 
motivated motivated 

Individual High 

I 
low Moderate Cost and Moderate High Moderate 

municipal ity level of 
se rv j ce 

NOTE: N/A indicates information is not applicable. 

Source: SEWRPC. 

Viability 
Maintains in 
Existing Mi Iwaukee 

System county 

Yes Viable 
Yes Viable 

In some Viable 
cases 

In some Viable 
cases 

In some Viable 
cases 

No Viable 

No Viable 

In some Viable 
cases 

N/A Viable 

Yes Viable 

Yes Viable 

Yes Viable 

Yes Viable 

N/A Viaole 

N/A Viable 

N/A Viable 

N/A Viable 

Yes Viable 

Yes Viable 



recycling centers, with revenues from the sale of recycled materials being 
used to operate the centers and compensate the organizations supplying volun
teers. This option may be the only way to operate these facilities in the 
foreseeable future without a net operational loss. This option has proven to 
be effective where local organizations have an interest in recycling for 
environmental and other nonprofit-motivated reasons. The principal disadvan
tages of this option are the potential lack of technical expertise; the poten
tial problems of maintaining interest over time in a program based upon 
nonprofit motivation; and the difficulty in coordinating work schedules for 
operation of the recycling centers. Residential solid waste recycling centers 
are presently operated by private nonprofit organizations in Milwaukee County. 
Consequently, it is likely that such organizations could assist municipalities 
in the operation of municipally owned recycling centers through the provision 
of organizational expertise and volunteer labor. 

Operation by a Private Profit-Oriented Business: Under this option, the 
facilities necessary for the residential solid waste recycling component of 
the recommended plan would be operated by a private profit-oriented business. 
The principal advantage of this system is the technical and managerial 
expertise which could be readily provided by the private sector in operating 
the facility and securing markets for the recycled materials. Furthermore, 
the operation of a residential solid waste recycling center in conjunction 
with an ongoing private recycling business could result in efficiencies by 
being located at, and operated by, a major recycling operation which is the 
ultimate user, or seller, of the recyclables. The principal disadvantage of 
this system is the lack of control by local units of government over the 
management and operation of the centers. It is unlikely that private opera
tors would solicit this type of work owing to the low profitability when the 
labor costs are fully incurred. Some recycling of solid wastes--primarily card
board and paper from commercial operations--may be expected to continue in any 
case at private profit-oriented businesses. 

Operation by I ndividual Municipalities: Under this option, the facilities 
necessary for the residEmtial solid waste recycling component of the recom
mended plan would be operated by individual municipalities. The principal 
advantage of this system is the level of control that would be provided by 
local governments over management and operation of the centers. The principal 
disadvantage is the need to obtain technical expertise in both operating the 
facilities and securing stable markets for the recycled materials. This option 
also has the potential disadvantage of being an added tax burden on the com
munity since labor costs may not be fully offset by revenues. 

Operation by a Group of Municipalities: Under this option, the facilities 
necessary for the residential solid waste recycling component of the recom
mended plan would be operated by a group of municipalities. The principal 
advantages and disadvantages of this system are similar to those of a system 
operated by an individual municipality. An additional disadvantage of this 
system is the need to coordinate operation of the centers to ensure efficiency 
and generate an optimum amount of recyclable materials. 

Operation by the County: Under this option, the facilities necessary for the 
residential solid waste recycling component of the recommended plan would be 
operated by the County. The principal advantage of this component is that it 
would provide for a coordinated countywide recycling system. In addition, the 
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County may be better able to market the recyclables at a larger scale, and 
thus increase the revenues. The principal disadvantage of this option is the 
lack of control by local units of government. In addition, the County would be 
assuming a new responsibility in operating and administering the program. 

Summary: Implementation of this component requires the establishment of 23 
recycling centers. Recycling may be expected to continue to occur at facili
ties owned by private nonprofit and private for-profit organizations. It is 
envisioned that the 23 recycling centers will be operated by a combination of 
private nonprofit organizations, private for-profit businesses, municipali
ties, and the County. The private for-profit businesses would be involved 
where residential solid waste recycling centers are located at already opera
ting commercial recycling businesses. In other cases, it is recommended that a 
combination of private nonprofit organizations and municipalities be respon
sible for the operation of the centers. It is also recommended that the County 
take the lead in providing, on a countywide basis, organizational assistance, 
recyclable material marketing, and public education through the county Univer
sity of Wisconsin-Extension office. 

System Component No.2: Source Separation--Composting of Yard Wastes 

The composting facilities envisioned to be incorporated into the recommended 
plan include the use of large temporary storage containers, a fenced area for 
compost windrows, and intermittently used processing equipment, such as a 
chipper, and material-handling equipment, such as an end loader, at 21 com
posting sites. The ongoing composting program conducted by the County for 
processing vegetative debris originating in county park and open space areas 
would continue under the plan. The composting sites would be located on 
municipally owned land, and existing equipment owned by local public works 
departments would be used for handling the materials to be composted. The only 
option considered for this component of the recommended plan was continued 
operation of the composting facilities by individual local units of govern
ment. It is recommended that the County assist in this operation by providing 
public education and information through the University of Wisconsin-Extension 
office in a coordinated effort with the residential recycling program dis
cussed above. 

System Component No.3: Residential Toxic and Hazardous Waste Management 

The residential toxic and hazardous waste management program envisioned to be 
incorporated into the recommended plan includes temporary sites which provide 
for a building, or enclosure, and material-handling equipment for carrying out 
a program of 10 annual special collections for household products containing 
toxic and hazardous substances. The only option evaluated for this component 
was the conduct of a residential toxic and hazardous waste program by a pri
vate, profit-oriented business. This business would be responsible for classi
fying, cataloging, packing, transporting, and disposing of household toxic and 
hazardous materials. Because of the technical and very specialized nature of 
this type of program, it is best carried out by a licensed private contractor 
with experience and expertise in the handling of these types of wastes. The 
local. units of government would be responsible for publicizing the special 
collections; hiring a private contractor to collect and dispose of the wastes 
collected; and securing, maintaining, and monitoring the site where the special 
collections are made. It is recommended that the County assist in this opera
tion by providing public education and information through the University of 
Wisconsin-Extension office. 
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System Component No.4: Collection and Transport of Solid Wastes 

The collection and transport component envisioned to be incorporated into the 
recommended plan includes continued use of the collection and transportation 
vehicles and auxiliary equipment owned by the municipalities and private con
tractors in Milwaukee County in a manner similar to the existing situation. 
The separate collection and transport of newsprint for recycling is included 
under this plan component, since this operation would be carried out in con
junction with the routine collection and transportation. The only option 
evaluated for this component was continued operation of the collection and 
transportation facilities by municipalities and private contractors. This 
option represents the existing system, which works successfully, and under 
this option, local units of government can have sufficient control either by 
operating a municipal system or by hiring a private contractor. 

System Component No.5: Transfer of Solid Wastes 

The transfer component envisioned to be incorporated into the recommended plan 
includes the maintenance of the existing transfer stations operating in the 
County. Most residential solid wastes would continue to be transported to one 
of these transfer stations. The only option evaluated for this component was 
continued operation of the eight transfer stations by municipalities and 
private contractors, as under the existing system. The principal advantage 
of this option is that no changes to the existing method of operation would be 
needed. Under this system, it will be necessary upon full plan implementation 
for special intergovernmental arrangements to be made to provide transfer sta
tions for those municipalities that do not presently use transfer facilities. 

System Component No.6: I ncineration of Solid Wastes 

The incineration component envisioned to be incorporated into the recommended 
plan includes two separate incineration systems constructed in two phases. The 
incineration facilities would include two mass burn incinerator systems. The 
facility constructed as the first phase would be located at the City of Mil
waukee Americology transfer station, and the second phase facility would be 
located at the Milwaukee County grounds in the City of Wauwatosa. Four opera
tion options were considered for the incineration component of the recommended 
plan: operation by a private profit-oriented business, by individual munici
palities, by a group of municipalities, or by the County. 

Operation by a Private Profit-Oriented Business: Under this option, the 
facilities necessary for the incineration system component would be operated 
by a profit-oriented business. The principal advantage of this option is that 
the private sector would have the expertise to operate and manage a complex, 
high technology system which such facilities represent. The principal disad
vantage is the additional expense of having the facility operated by a private 
profit-oriented company rather than by municipal employees. 

Operation by I ndividual Municipalities: Under this option, the facilities 
necessary for the incineration system component would be operated by individ
ual municipalities. This option, like the ownership option, is considered 
viable only for a large municipality such as the City of Milwaukee. The 
principal advantage of this option is the high level of control which the 
municipality would have over the management and operation of the system and 
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subsequently the cqsts. The principal disadvantage is the need to maintain 
a staff of highly trained technical personnel to operate and maintain 
the facilities. 

Operation by a G roup of Municipalities: Under this option, the facilities 
necessary for the incineration system component would be operated by a group 
of municipalities. The principal advantage of this system is that the expenses 
for operation and maintenance of the facilities would be shared among a group 
of communi ties, and thus this system could result in overall lower costs due 
to economies-of-scale. The principal disadvantage of this option is uncer
tainty concerning the level of cooperation that would be achieved among the 
communities involved. 

Operation by the County: Under this option, the facilities necessary for the 
incineration system component would be operated by the County. The principal 
advantage of this option is the high level of control that could be exercised 
by the county over the services provided and operation and maintenance deci
sions. The principal disadvantages of this system are the need to retain 
specific technical personnel to operate the facilities, and uncertainty 
concerning the level of coordination and cooperation that would be achieved 
among the communities involved. 

Summary: As already noted, the recommended plan enV1S10ns implementation of 
the incineration component in two phases, with the first facility being con
structed at the Americology site and the second facility being constructed at 
the Milwaukee County grounds site. The recommended plan envisions that the 
Americology facility will be initially operated by the City of Milwaukee, and 
the county grounds facility by the County. Eventually, upon full implementation 
of the recommended plan, it is envisioned that the incineration facilities will 
be operated under a countywide solid waste authority, created under the aegis 
of the County. In all cases, a viable option would be to develop an agreement 
with a private firm to operate the facilities under contract to the owner. 
This option would be most likely to be practical at the Americology facility, 
since an existing staff with expertise in operating incineration systems is 
in place at the county grounds. 

System Component No.7: Disposal of Solid Wastes by Landfilling 

The landfilling component envisioned to be incorporated into the recommended 
plan includes the continued use of two existing commercial general-use land
fills and the existing private special-use landfills. The only option 
evaluated for this component was continued operation of the two existing 
commercial general-use landfills and the privately owned special-use landfill 
by the private sector, and continued operation of six of the special-use land
fills by local units of government. The principal advantage of this option is 
that the technical expertise needed to properly operate the facilities already 
exists. The principal disadvantage of this system is that the operation of the 
large commercial general-use landfills which will be used to dispose of most 
of the solid wastes generated during the plan period is profit-motivated, and 
may result in increasingly expensive tipping fees. 

SUMMARY 

The advantages and disadvantages of the ownership and operational options 
available for implementation of each component of the recommended solid waste 
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management plan were evaluated in order to determine which options might best 
facilitate implementation of the recommended plan. Maintenance of the existing 
ownership and operation is recommended as the best option for four of the 
seven plan components--storage, collection and transportation, transfer, and 
landfill disposal. For the other three plan components--residential solid 
waste recycling and composting, residential toxic and hazardous waste manage
ment, and incineration--a flexible set of recommendations is proposed. 

The storage component of the recommended plan envisions the continued use of 
small storage containers owned by individuals; storage carts which are owned 
by municipalities; and large bulk containers which are owned by private con
tractors or by the multifamily residential complexes, commercial establish
ments, and industries served. The small storage containers are generally 
placed on the curbside by the individual owners on a weekly or bi-weekly basis 
for pickup. Most industrial and commercial solid wastes are placed into large 
bulk containers which are subsequently emptied by a waste collection contrac
tor. This ownership pattern is recommended to be continued. Continued opera
tion of these storage facilities under existing arrangements by private 
individuals and solid waste collection contractors is also recommended. 

The residential solid waste recycling component of the recommended plan would 
provide for 23 recycling centers consisting of a dedicated area with storage 
facilities and a small office area. The evaluation of the advantages and dis
advantages of the ownership and operation options for these recycling centers 
indicated that a flexible approach should be considered, providing for a com
bination of options. With regard to ownership, private profit-oriented owner
ship is recommended for recycling centers that are located at ongoing 
commercial recycling businesses. This may be expected to provide for 5 to 10 
of the recommended 23 facilities. The other recycling centers are recommended 
to be owned by the individual municipalities. Similarly, private profit
oriented operation is recommended at recycling centers located at ongoing com
mercial recycling businesses. For the remaining facilities, joint operation by 
private nonprofit organizations and the municipal owners is recommended. It is 
envisioned that the centers will be operated during weekends, utilizing pri
marily volunteer labor supplied by local nonprofit organizations. The organi
zations represented in these operations would receive a share of the revenue 
generated as a result of selling the materials for recycling. Operation assis
tance, including municipally owned and operated equipment, would be provided 
by the municipalities. It is also recommended that the County take the lead in 
providing organizational assistance, recyclable material marketing develop
ment, and public education through the county University of Wisconsin
Extension office. 

The composting component of the recommended plan consists of 21 sites provid
ing large temporary storage containers, a fenced area for composting, and the 
intermittent use of processing equipment such as a chipper and material-hand
ling equipment such as an endloader. The evaluation of implementation options 
for the composting portion of the residential solid waste recycling component 
indicated that ownership and operation by individual municipalities would be 
the most viable approach. County involvement is recommended for organizational 
assistance and for the provision of public education and information through 
the University of Wisconsin-Extension office in coordination with the 
recycling program discussed above. 
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The residential toxic and hazardous waste management component of the recom
mended plan includes the temporary use of 10 sites which provide a building 
and material-handling equipment for carrying out a program of 10 annual 
special collections within the County for household products containing toxic 
and hazardous substances. The evaluation of the advantages and disadvantages 
of the ownership options for this component indicated that buildings and 
grounds that are owned by local units of government would be the most viable 
for the collection and temporary storage of the materials collected. Munici
pally owned collection areas could be used for individual municipalities. In 
the case of smaller municipalities, several could share in the use of a single, 
agree~-upon site located in one of the participating communities. With regard 
to operation, the specialized nature of classifying, transporting, and dispos
ing of these materials dictates that the collection program be operated by a 
private contractor working under contract with the individual municipality 
or group of municipalities that would be responsible for publicizing the 
collection. It is recommended that the County provide assistance through 
the University of Wisconsin-Extension office in organizational and public 
information efforts for this program. The assistance of nonprofit organiza
tions such as the League of Women Voters should also be sought for public 
informational efforts. 

The collection and transport component of the recommended plan includes the 
use of collection and transportation vehicles and auxiliary equipment owned 
and operated by the municipalities and private contractors in Milwaukee County 
as under the existing arrangements. The separate collection and transport of 
newsprint for recycling is included under this plan component, since this 
operation would be carried out in conjunction with the routine collection and 
transportation. The only option evaluated for these components was continued 
ownership and operation of a flexible system for the collection and transporta
tion facilities by municipalities and private contractors. 

The transfer component envisioned to be incorporated into the recommended plan 
includes the maintenance of the existing transfer stations operating in the 
County. Most residential solid wastes would continue to be transported to one 
of these transfer stations. The only option evaluated for this component was 
continued ownership and operation of the existing eight transfer stations 
by muniCipalities and private contractors, as under the existing system. Under 
this system, it will be necessary upon full plan implementation for special 
intergovernmental arrangements to be made to provide transfer stations for 
those municipalities that do not presently use transfer facilities. 

The incineration component envisioned to be incorporated into the recommended 
plan includes two separate mass burn incinerators constructed in two phases. 
The facility constructed under the first phase would be located at the City 
of Milwaukee Americology transfer station. The second phase facility would be 
located at the Milwaukee County grounds. The evaluation of the advantages and 
disadvantages of the ownership and operation options for the incineration 
system component indicated that a combination of ownership and operation 
options would be the most viable: 1) ownership and operation by the City of 
Milwaukee of the Americology facility; and 2) ownership and operation by 
the County of the county grounds facility. Under each of these situations, 
it would be feasible to have a partnership arrangement with a private profit
oriented owner and/or operator. Once the incineration system is fully 
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implemented, it is recommended that the ownership and operation of both 
facilities be controlled under a countywide intergovernmental solid waste 
authority provided under the aegis of the County. 

The 1andfi11ing component envisioned to be incorporated into the recommended 
plan includes the continued use of two existing commercial general-use land
fills and seven existing private special-use landfills. It is recommended that 
ownership and operation be provided by the private owners of the two existing 
commercial general-use landfills and by the private and municipal owners of 
the private special-use landfills, as is presently the case. 
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Chapter IX 

RECOMMENDED SOLID WASTE MANAGEMENT PLAN 
AND IMPLEMENTATION ACTIONS 

INTRODUCTION 

Based upon the inventories, analyses, forecasts, and alternative plan evalua
tions presented in this report, a recommended means for meeting the existing 
and probable future solid waste management needs of Milwaukee County was devel
oped. The selection of the recommended plan and the means to implement it 
followed an extensive review by the Technical Coordinating and Advisory Com
mittee, a subcommittee of the County Solid Waste Management Task Force, of the 
technical feasibility, economic viability, environmental impacts, potential 
public acceptance, and practicality of the various alternative solid waste 
management plans considered. 

This chapter describes the recommended solid waste management plan for Milwau
kee County and analyzes the attendant costs. The chapter also contains an 
evaluation of the ability of the recommended plan to meet the adopted solid 
waste management plan objectives formulated by the Technical Coordinating and 
Advisory Committee, as well as a discussion of the importance of and need for 
implementing the recommended plan, and of the procedures that should be fol
lowed in plan implementation. In addition, a schedule for implementing each of 
the components of the recommended plan is presented. 

RECOMMENDED PLAN COMPONENTS 

The recommended Milwaukee County solid waste management plan consists of seven 
solid waste management components--storage, source separation, collection, 
transportation, transfer, processing, and disposal. The recommended plan is 
designed to accommodate the total solid waste load expected to be generated in 
Milwaukee County through the year 2010. 

The recommended plan set forth in this chapter represents a refinement of the 
preliminary recommended alternative plan set forth in Chapter VII of this 
report. The refinements were based upon the public comments received at the 
public hearing held on the alternative plans, and upon the results of further 
detailing regarding the two-phase approach to constructing a solid waste 
incineration system to serve the County. 

A description of each of the components of the recommended solid waste manage
ment plan and the associated institutional arrangements for ownership and 
operation is presented below. The recommended plan is shown graphically on Map 
43. An alternative recommended plan is shown graphically on Map 44. This plan 
is considered a contingency plan which is recommended should the more detailed 
feasibility studies indicate that one of the initially selected sites--the 
county grounds site--is not viable owing to special environmental concerns 
relating to the type of facilities located at that complex. 
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Map 43 

PRELIMINARY RECOMMENDED SOLID WASTE MANAGEMENT PLAN 
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Map 44 

ALTERNATIVE RECOMMENDED SOLID WASTE 
MANAGEMENT PLAN TO BE USED IF THE COUNTY 
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Component 1: Storage 

The first component of the recommended solid waste management plan is the stor
age system. Proper storage practices are an important element of an efficient 
collection system. Under the recommended plan, it is envisioned that residents 
would utilize either standard, leak-proof, galvanized metal or heavy-duty 
plastic trash cans with a 20- to 32-gallon capacity and equipped with tight
fitting lids, heavy-duty plastic bags, or wheeled carts with a capacity of 75 
to 90 gallons designed for mechanized collection. The use of larger, bulk, 
portable containers designed for mechanized collection can reduce the time and 
cost of collection for certain commercial and industrial establishments, and 
in some multifamily residential areas. 

Pre-collection storage primarily affects the design, operation, and cost of 
the local collection system. In Milwaukee County it is expected that this func
tion will continue to be dominated by a combination of municipally owned and 
operated systems and private collection operations. Decisions on the type of 
collection and storage system can accordingly best be made at the local level. 
However, it is recommended that all local units of government continue to 
evaluate means of improving the efficiency of collection service. In this 
regard, conversion to large, bulk, portable containers designed for mechanized 
collection appears to be gaining wider acceptance in many of the communities, 
based upon local dec is ion -making cons idering cost, labor, and environmental 
concerns. 

Storage systems are envisioned to continue to be owned and operated by the 
individual solid waste generators, municipal solid waste collection services, 
and private solid waste collection firms. It is recognized that there will 
probably be a shift over time from the use of small containers owned by indi
viduals to the use of larger municipally owned containers suitable for mechan
ized hoisting into collection trucks. 

Component 2: Source Separation 

The second component of the recommended solid waste management plan is a 
source separation program. The program would consist of four elements: 1) a 
voluntary residential solid waste recycling program for paper, glass, metal, 
and plastic, whereby residents would transport these materials to a recycling 
center; 2) a voluntary curbs ide collection program for newsprint, whereby 
municipal and private solid waste collection vehicles would be equipped with 
special racks for temporary storage and transport of separated newsprint; 3) a 
voluntary composting program for the processing of yard wastes; and 4) a 
voluntary household toxic and hazardous waste management program. 

Residential Solid Waste Recycling: The first element of the source separa
tion component is a residential solid waste recycling program whereby recycl
able materials consisting primarily of paper, glass, aluminum, other metals, 
and plastics would be transported by individuals to one of the 23 recommended 
local recycling centers. These recycling centers would typically consist of a 
dedicated fenced area for storage, parking for about 8 to 12 vehicles, storage 
containers, and a small office area. It is expected that the materials to be 
collected will vary over the plan period, depending upon market fluctuations 
for recyclables. A schematic drawing of a typical recycling center is shown in 
Figure 8 in Chapter V. The generalized locations of these centers are shown on 
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Maps 43 and 44. Because of the importance of local interest to making this type 
of center successful, the specific location of these facilities should be 
determined by the local units of government. With full implementation through
out the County and with a moderate level of participation in the recycling 
program, about 25,000 tons of material would be recycled per year, or about 5 
percent of the estimated average annual residential solid waste quantity and 
about 2.5 percent of the total average annual solid waste quantity. 

The recommended plan envisions a flexible approach to ownership and operation 
of the recycling centers. It is recommended that ownership of the centers be 
provided through a combination of private profit-oriented businesses and indi
vidual municipalities. Recycling of residential solid wastes is occurring and 
will continue to occur in the County at facilities owned by private nonprofit 
organizations and municipalities. Because of the potential profit involved in 
recycling, private ownership is considered viable, but is recommended only 
where the recycling center can be located at the site of an existing commer
cial recycling business. This is expected to provide for the ownership of from 
5 to 10 of the recommended 23 recycling centers. For all of the other recycl
ing centers, it is recommended that the individual municipalities assume the 
responsibility for ownership. 

It is envisioned that the 23 recycling centers will be operated by a combina
tion of private nonprofit organizations, private for-profit businesses, muni
cipalities, and the County. The private for-profit businesses would consist of 
the already operating commercial recycling businesses. In other cases, it is 
recommended that a combination of private ne..nprofit organizations and munici
palities be responsible for the operation of the centers. It is also recom
mended that the County take the lead in providing, on a countywide basis, 
organizational assistance, recyclable material marketing, and public education 
through the county University of Wisconsin-Extension office. 

It is envisioned that the cen'.;ers will be operated primarily on weekends, 
utilizing either volunteer labor supplied by local nonprofit organizations, 
or, in the case of privately owned and operated facilities, paid employees who 
would likely also perform other functions while manning the centers. If the 
centers are owned by local units of government, volunteers representing non
profit organizations would receive a share of the revenue generated as a 
result of selling the recycled materials. With regard to the establishment of 
a recycling center, it is important to note that the centers will be successful 
only with strong local support and leadership. 

Curbside Collection of Newsprint: The second element of the source separa
tion component is a separate curbside collection for newsprint. This separate 
collection program is considered an optional plan element to be implemented in 
all areas where practicable. In certain areas such as narrow alleys where 
vehicle maneuverability and size may be restricted, such a program may not be 
practicable. Decisions regarding such a program should be made in conjunction 
with other collection system evaluations. Where this component is implemented, 
collection vehicles--whether municipally or privately owned and operated-
would be equipped with special racks or brackets to temporarily store separated 
newsprint collected along with other residential solid waste for transport to 
the recycling centers or storage locations. This separate collection program is 
anticipated to result in the recovery and recycling of 5,000 tons of newsprint 
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annually, or about 10 pounds per capita per year. This quantity would, by 
weight, be about 1.0 percent of the average annual residential solid waste 
stream, or less than 0.5 percent of the total waste stream. The newsprint 
recycled under this separate collection program would be over and above the 
newsprint recycled at the 23 drop-off recycling centers proposed to be estab
lished. It is important to note that several communities in Milwaukee County, 
including the Cities of Cudahy and Glendale and the Villages of Brown Deer and 
Shorewood, presently operate a separate collection system for newsprint and, 
as such, are meeting the objectives of this recommendation. Upon implementation 
of the incin~ration element of the recommended plan, it is recommended that 
newsprint recycling be reevaluated based upon current market conditions and 
calculations of the waste energy value concerned. It is possible that the value 
of the newsprint to the incineration system compared to the recycled market 
values less costs will result in this component being an interim measure to be 
carried out until the incineration element is implemented in each community. 

The facilities necessary for the collection of newsprint would continue to be 
owned and operated by municipalities and private industry. The collected mater
ial could either be transported to and recycled at a center described under 
the recycling component above, or be sold directly to an existing commercial 
recycling operator that purchases newsprint. 

Composting: The third element of the source separation component is a program 
whereby vegetative debris, including grass clippings, leaves, and brush, gener
ated from residential and institutional sources would be composted. As previ
ously discussed, composting is the controlled biological decomposition of 
organic material in the presence of oxygen to produce humus. Humus contains 
beneficial nutrients and can be used as a soil conditioner. The material would 
be transported by individual residents, or, in the case of debris generated on 
publicly owned park lands , parkways, or green spaces, by county or municipally 
operated vehicles, to one of approximately 21 processing sites situated 
throughout the County. The composting sites would include a fenced storage 
area for compost to storage, including in some sites a leachate barrier and 
stormwater runoff prevention measures such as berms or dikes. The stored com
post would periodically be turned over and handled using available equipment 
such as an end load. Other equipment such as a branch chipper may be used. 
The generalized locations of these centers are shown on Maps 43 and 44. 

The composting program is anticipated to result in the removal of 15,000 tons 
of material from the solid waste stream. This quantity, by weight, would be 
about 23 percent of the average annual quantity of vegetative debris generated, 
or about 1.5 percent of the total solid waste stream. Removal of this material 
would reduce the moisture content of residential wastes to be incinerated and 
result in a long-term cost savings for the disposal of this particular portion 
of the solid waste stream. It should be noted that composting is also carried 
out by the Milwaukee County Parks Department in conjunction with the park 
operations. Those materials composted by the County were not included in 
the solid waste quantities and are expected to continue to be composted by 
the County. 

For convenience and economy, most of the sites are recommended to be located 
near the above-referenced recycling centers. A site would be located in each 
of 18 communities, with three sites in the City of Milwaukee. 
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It is envisioned that the composting sites would be municipally owned and 
operated. It is recommended that the County provide organizational assistance 
and public education and information through the University of Wisconsin;' 
Extension office in coordination with other recycling programs discussed 
above. 

Household Toxic and Hazardous Waste Management: The fourth element of the 
source separation component is a household toxic and hazardous waste manage
ment program. This program would consist of about 10 annual "special collec;' 
tions" whereby residents could bring materials containing toxic and hazardous 
substances to a pre-arranged location on specific dates for disposal. In 
addition, the program would consist of a comprehensive information and educa
tion effort to inform citizens of the types of substances which can be dis
posed of under these special collections, and of nonhazardous alternatives to 
household products presently used. Approximately 10 tons of material would be 
collected annually under this program, or from 5 to 10 percent of the average 
annual quantity of toxic and hazardous wastes presently discarded by residents 
along with conventional residential solid wastes. The information and educa
tion program would also likely reduce, to an undetermined extent, the amount 
of such substances that ar~ used and eventually discarded. 

This recommendation is considered an interim component recommendation pending 
development of programs at a regional or state level for disposal of such 
materials from residential sources, as well as commercial and industrial 
sources. Thus, it is further recommended that a plan be developed for the 
disposal of all toxic and hazardous wastes. However, that plan should have a 
geographic area broader than the County and should be conducted at the 
regional or state level. 

The availability of convenient locations to which residents can bring their 
hazardous materials is paramount to the program's success. Consequently, it is 
recommended that the necessary facilities for the collection, classification, 
and temporary storage of such materials be located on municipally owned 
property. This will provide for a high level of control by individual munici
palities and will not necessitate the expenditure of public funds for con
struction of a facility expressly for this use. Because of the technical and 
specialized nature of collecting, packaging, transporting, and disposing of 
toxic and hazardous wastes, a private, profit-oriented business should operate 
the special collection program. The municipality, or perhaps groups of munici
palities acting jointly, would secure the services of a licensed private 
contractor and thereby maintain control of the collection programs. It is 
envisioned that the public information and education program would consist of 
a cooperative effort between the local units of government, the County, and 
the University of Wisconsin-Extension Service. The assistance of nonprofit 
organizations such as the League of Women Voters should also be sought in 
conducting the public information efforts. 

Components 3 and 4: Collection and Transportation 

The third and fourth components of the recommended solid waste management plan 
are the collection and transportation systems. Th~ recommended plan envisions 
the collection function to continue to be carried out in a manner similar to 
the existing system which involves the use of municipally and privately owned 
and operated collection vehicles. As previously discussed, municipal collection 
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service for residential solid wastes is provided in the Cities of Cudahy, 
Glendale, Milwaukee, Oak Creek, South Milwaukee, Wauwatosa, and West Allis, 
and in the Villages of Bayside, Fox Point, Greendale, River Hills, Shorewood, 
West Milwaukee, and Whitefish Bay. 1 Private collection contractors are 
used for residential waste collection in the Cities of Franklin, Greenfield, 
and St. Francis, and in the Villages of Brown Deer and Hales Corners. Impor
tantly, private contractors will continue to provide the majority of collection 
services throughout the County for commercial and industrial solid wastes. It 
also is important to note that the collection and transport functions of the 
separate newsprint recycling element of the residential solid waste recycling 
program are included herein. As discussed above, it is recommended that munici
pally and privately owned and operated collection vehicles be modified to 
temporarily store and transport separated newsprint. 

Decisions pertaining to the collection of solid wastes will continue to be 
made by local officials and the private collection industry, with the neces
sary equipment and facilities to be owned and operated by a combination of 
municipally and privately owned and operated systems. It is recognized that 
there may be some changes from municipal to private ownership and operation 
based upon individual municipal cost and service evaluations. Thus, a flexible 
ownership and operation approach is recommended. 

The transportation function is closely related to the collection function, 
and thus decisions regarding the specific type of collection vehicle trans
port will continue to be made by local units of government and the private 
sector. Municipally and privately collected solid wastes, and incinerator ash 
generated at the new incineration facilities, are recommended to be trans
ported to a transfer station or disposal site, consisting, as applicable, of a 
landfill, incinerator, or recycling facility, in either municipally or pri
vately owned and operated vehicles. Recyclable materials that are source
separated by residents, including paper, glass, metal, vegetative debris, and 
toxic and hazardous materials, are recommended to be transported primarily by 
individual residents in privately owned vehicles. 

As discussed under the collection component, decisions pertaining to the 
transport of solid wastes will continue to be made by local officials and the 
private sector. 

Component 5: Transfer 

The fifth component of the recommended solid waste management plan is the use 
of transfer stations for the consolidation of solid wastes. Most of the resi
dential solid wastes collected in the Cities of Cudahy, Glendale, Milwaukee, 
Wauwatosa, and West Allis, and the Villages of Bayside, Brown Deer, Fox Point, 
River Hills, Shorewood, West Milwaukee, and Whitefish Bay, would continue to 
be transported to one of nine transfer stations. Upon full implementation of 
the recommended plan, approximately 291,000 tons, or about 56 percent of the 
anticipated average annual residential solid waste quantity, would be trans
ferred at one of the eight transfer stations shown on Maps 43 and 44. 

lIn 1987, the City of Glendale changed from operating a municipal collection 
system to contracting with a private collection system. 
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It is recommended that upon full plan implementation, the communities in the 
southwestern portion of the County consider utilizing the West Allis-West Mil
waukee transfer station in order to limit the number of trucks entering the 
county grounds site. The need for this would depend upon the transport and 
access facilities provided at that incinerator site. 

The facilities necessary for the transfer of solid wastes would continue to be 
owned and operated by a combination of municipalities and private industry. 

Component 6: Processing 

The sixth component of the recommended solid waste management plan is a proc
essing system comprised of two or three separate incinerators designed ulti
mately to co-generate steam and electricity. A schematic diagram of a typical 
installation is shown in Figure 10 in Chapter V. The combined capacity of the 
facilities would be between 1,700 and 2,000 tons of waste per day, and the 
facilities would burn about 530,000 tons of waste per year. Approximately 
170,000 tons of incinerator ash annually would be produced at these facilities 
upon full implementation. 

The proposed incineration system is recommended to be constructed in two 
phases. The highest potential sites for these facilities are the City of Mil
waukee Americology transfer station and the Milwaukee County grounds in the 
City of Wauwatosa. The capacity of the facilities to be constructed at these 
sites should be between 800 and 1,100 tons per day at each location. It is 
envisioned that the steam and electricity produced at the county grounds incin
erator would be used to meet the demands of the grolmds' health care and sup
port facilities, as well as other facilities located on the grounds. The 
second incineration facility would have the capacity to generate up to 1.2 
times 10 pounds of steam at a pressure of 500 to 600 pounds per square inch 
per year. Thf steam would be used for heating and cooling and for the genera
tion of electricity. Electricity generated at the Americology incinerator is 
anticipated to be sold to a large industrial or institutional energy user such 
as the Jones Island sewage treatment plant or the City of Milwaukee load 
centers, including the Linnwood water treatment plant and the Riverside water 
pumping station. It is estimated that between 80 and 120 million kilowatt 
hours of electricity per year would be produced at this facility. It is pos
sible that a steam market could develop in the vicinity of the incineration 
facility so that the steam as well as the electricity produced at this facility 
would be sold. 

It should be noted that the amounts of solid waste ultimately needed to meet 
all energy needs at the county grounds facility may be somewhat more than 
available, since it is estimated that between 800 and 900 tons per day could 
be used. Under this plan, only about 1,400 to 1,500 tons per day of solid 
waste would be available countywide on an annual average basis, and only 
about 1,200 tons per day available during certain months. Assuming that 50 
percent of the waste would be used at the Americology facility, there may be a 
shortfall of available waste. Thus, arrangements may be needed to direct more 
waste to that facility upon full implementation. This could be done by secur
ing some wastes from adjacent areas of Waukesha County or by directing wastes 
from Americology to the county facility during seasons when the least waste is 
available. 
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It is envisioned that the first phase of the incineration system will be con
structed at the Americology site within approximately the next five years, 
with the second phase being constructed at the county grounds site in approxi
mately 10 to 15 years, as the existing system condition and energy demands 
dictate. As previously noted, the viability of the county grounds site for an 
incineration system will need to be confirmed by the conduct of a second level 
plan designed to consider the environmental aspects of siting an incinerator 
at that special-use site. That study should include more detailed pricing and 
economic analyses, and should examine: 

1. The need for dual fuel capability to assure that uninterrupted service 
is maintained. 

2. The options for ash disposal. Onsite storage and disposal may be found 
to be inconsistent with the current health care setting usage, and 
questions regarding concentrations of hazardous wastes must be resolved. 

3. The environmental effects of truck traffic volumes, including noise, air 
pollution, hours of operation constraints, etc. 

4. The volume of waste that will need to be delivered to maintain a constant 
supply of steam/ electricity to users. 

5. The potential implications of county versus noncounty ownership of the 
current and/or a new facility. 

6. The implications of air quality impacts and Wisconsin Public Service 
Commission regulatory requirements. 

7. Air pollutant emission concerns relating to the health facilities and 
surrounding residential areas. 

8. The potential for utilization of burning technologies other than mass 
burn. 

9. The potential for retrofitting the existing plant as opposed to new con
struction. 

Should this more detailed feasibility study result in a conclusion not to use 
this site, several other alternative sites also exist as described in Chapter 
IV. These sites would have a high potential if a viable steam user were to 
develop. If no steam user is secured, these satellite sites would still be 
viable but with less potential than the two above-mentioned locations. If these 
satellite locations are used, capacities of about 300 to 500 tons per day 
should be provided for. Thus, two such sites would be used under the alterna
tive contingency recommended plan to replace the county grounds site as the 
second phase of the incineration component. The contingency recommended plan, 
including the two smaller satellite plants, is shown on Map 44. 

The recommended plan envisions that the ownership of the incineration systems 
will be, in part, dependent upon the users served. However, it was concluded 
by the Technical Coordinating and Advisory Committee that the City of Milwau
kee and Milwaukee County should share responsibility for implementation of 
the incineration recommendations. As such, both units of government would be 
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involved in the ownership and operation of the recommended incineration sys
tems, with the City owning and operating the incineration facility at the 
Americology site and the County owning and operating the incineration facility 
at the county grounds site. Under each of these ownership situations, it would 
be viable to have a partnership arrangement with a private profit-oriented 
owner and/or operator. Should the alternative smaller satellite sites be used, 
the best ownership option would depend in part upon the energy user and could 
include the County, several municipalities, or industrial energy users. Once 
the incineration system is fully implemented, it is recommended that the owner
ship and operation of both facilities be controlled by a countywide inter
governmental solid waste authority provided under the aegis of the County. 

Auxiliary Processing Component 

As discussed in Chapter II, there are an estimated 800,000 waste tires gener
ated in Milwaukee County annually. The growing number of tires is an important 
concern because of the limited methods available for proper disposal. Landfill 
operators often charge high disposal fees because tires do not compact, occupy 
an inordinate amount of space, and tend to "float" to the surface of landfills 
causing potential maintenance problems. In addition, existing markets for tires 
that are reused or recycled are limited, or may not be available near Milwaukee 
County. As a result, many of the tires generated in the County are stored in 
unsightly piles which could be fire hazards. 

One way to dispose of tires is to burn them in specially designed incinerators. 
A private commercial owner-operator of this type of incinerator has proposed 
to build a facility in the Menomonee Valley capable of processing up to 4,000 
tires an hour. Heat generated by burning the tires would be used to generate 
up to 40,000 pounds of steam per hour. The steam would be sold to the Wiscon
sin Electric Power Company for use in its central steam heat system in the City 
of Milwaukee, which provides heat to downtown office and commercial buildings. 
The Wisconsin Department of Natural Resources has issued the air quality per
mits necessary for construction and operation of the facility. The owner of 
the commercial enterprise is currently trying to secure financing for construc
tion of the facility. 

Thus, it would appear that a specially designed incineration system capable of 
processing substantially more than the 800,000 waste tires generated per year 
will be constructed in the County by a commercial operator. Consequently, dis
posal of waste tires during the plan implementation period is expected to be 
handled by the private sector. 

Component 7: Disposal 

The seventh component of the recommended solid waste management plan is the 
disposal system for solid wastes. This component is an integral part of the 
overall solid waste management system recommended for the study area in that 
it provides for the disposal of the unrecycled and unincinerated portion of 
the solid waste stream, as well as of the residue and ash generated by the 
incineration of wastes. 

The recommended plan envisions that the majority of unincinerated and unrecy
cled solid wastes will be disposed of by landfilling. The unincinerated 
and unrecycled solid wastes are expected to be landfilled primarily at two 

321 



existing commercial, general-use landfills--the Omega Hills landfill in the 
Villages of Germantown and Menomonee Falls and the Metro landfill in the City 
of Franklin. Further, seven existing private special-use landfills within the 
County are envisioned to be used for disposal, including two facilities owned 
and operated by the City of Milwaukee, one facility each owned and operated by 
the City of Oak Creek, the City of South Milwaukee, the City of Wauwatosa, and 
the City of West Allis, and a landfill owned and operated by the Falk Corpora
tion. In addition, other special-use landfills may be sited within and adjacent 
to the County. These private, special-use facilities would be used for wastes 
comprised primarily of materials presently being disposed of in these facili
ties, including construction and demolition debris, clean fill, and other non
combustible materials. Finally, existing landfill facilities outside Milwaukee 
County may also be expected to continue to receive limited amounts of solid 
wastes generated in the study area during the plan period, as discussed in the 
following section. 

There is some concern that the disposal of incinerator ash in conventional 
landfills may result in general contamination due to the possible presence in 
the ash of heavy metals and other contaminants which may leach out from the 
ash when placed in the acidic leachate environment of the conventional solid 
waste fill. Thus, it is recommended that the provision of a new incinerator 
ash landfill be considered, or, alternatively, the segregation of a portion 
of an existing landfill for incinerator ash.2 Approximately 100,000 tons 
per year of incinerator ash, or 2,100,000 cubic yards, is expected to be gen
erated over the plan period, resulting in the need for a landfill site of about 
80 acres. Consideration could be given to using this special ash landfill to 
receive ash from other incinerators in adjacent and nearby counties. 

It is recommended that the landfills continue to be owned and operated by the 
private owners of the two existing commercial general-use landfills and by the 
private and municipal owners of the private special-use landfills. It is recom
mended that the owners and operators of the incineration systems--the City and 
the County of Milwaukee, in conjunction with any private profit-oriented part
ner selected--own and operate any new special-use landfill for incinerator ash. 
Should a portion of an existing landfill be segregated for the disposal of 
incinerator ash, the owner/operator of the entire landfill would be responsi
ble for the area so dedicated. 

Further Landfill Considerations 

As discussed in Chapter II, as of spring 1987 there were 21 active landfills 
receiving wastes generated in Milwaukee County. Subsequently, two landfills, 
the City of West Allis landfill in the City of West Allis and the Gordon 
DeRosso landfill in the City of Oak Creek, have submitted closure plans which 
have been approved by the Wisconsin Department of Natural Resources (DNR). 
Although these sites are still licensed to accept some wastes generated in the 

2As of July 1987, the U. S. Environmental Protection Agency and the Wis
consin Department of Natural Resources were engaged in studies to determine 
if incinerator ash should be considered a hazardous waste and whether require
ments for disposal of the ash should be made more stringent. 
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County, they will not be active for more than about two years. As such, these 
two sites are not considered to be significant sites for the disposal of wastes 
during most of the planning period and will not be discussed in the plan 
recommendations. In addition, two sites operated by the Wisconsin Electric 
Power Company, one located in the City of Oak Creek and one in the Town of 
Grafton in Ozaukee County, are licensed to accept fly ash and bottom ash pro
duced from the burning of coal for electric power generation. These sites will 
remain active during most or all of the planning period and are considered 
components of the recommended plan. However, because they are licensed to 
accept only fly ash and bottom ash, these sites were not considered further 
in the study. Two private special-use landfills located in the City of New 
Berlin in Waukesha County, the Barrett landfill and the Industrial Waste Cor
poration landfill, should continue to accept limited quantities of wastes gen
erated in Milwaukee County during most of the planning period. However, because 
these sites are not expected to accept significant quantities of waste genera
ted in Milwaukee County, they will not be included in the plan recommendations. 

Six commercial general-use landfills--the Browning and Ferris landfill in the 
Town of Benton, Lake County, Illinois; the Greidanus Enterprises landfill in 
the Town of Darien, Walworth County; the Heckimovich landfill in the Town of 
Williams, Dodge County; the Land Reclamation, Ltd., landfill in the Town of 
Mt. Pleasant, Racine County; the Valley Sanitation la.rldfill in the Town of 
Koshkonong, Jefferson County; and the Waste Management of Wisconsin Muskego 
landfill in the City of Muskego, Waukesha County--all were receiving wastes 
generated in Milwaukee County at the time the inventories were conducted in 
1984 and 1985. Three other commercial general-use landfills subsequently either 
were receiving solid waste from Milwaukee County or were determined to have the 
potential to receive such waste. These landfills are the Pheasant Run landfill 
in the Town of Paris, Kenosha County; the Majerus landfill in the Town of 
Byron, Fond du Lac County; and the Troy Area landfill in the Town of Troy, 
Walworth County. These sites are not conside·ed to be logical sites for large 
quantities of wastes generated in Milwaukee County because they either are 
located too far away from the County, have limited remaining capacities, or 
have uncertain site lives. Thus, these sites are not discussed in detail 
herein. However, these landfills, as well as smaller private special-use 
landfills outside the County, may be used for the disposal of limited quanti
ties of solid wastes, with the specific sites being selected based upon com
petitive market costs, as is presently the case. 

The remaining nine landfills--two commercial general-use and seven private 
special-use facilities discussed in Chapter II--were specifically included in 
the plan, and recommendations are discussed below. The seven private special
use landfills were of particular concern because they are all located in Mil
waukee County and were generally not constructed to meet the present stringent 
environmental standards. Consequently, the Commission staff, in cooperation 
with the Department of Natural Resources, evaluated past landfill disposal 
practices, and conducted a field inspection to determine the general condition 
of each site. Below is a summary of those investigations. 

City of Milwaukee Landfill (College Avenue): The City of Milwaukee owns and 
operates a landfill located in the southwest one-quarter of Section 34, Town
ship 6 North, Range 22 East, City of Milwaukee. This private, special-use land
fill is used to dispose of noncombustible materials and demolition debris 
generated by the City of Milwaukee. The licensed area of the landfill is 
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Figure 18 

CITY OF MILWAUKEE 
LANDFILL--COLLEGE AVENUE 

View of landfi II, looking south. 

Sou rca: SEWR PC. 

Figure 19 

CITY OF MILWAUKEE LANDFILL-
OLD HARTUNG QUARRY 

View of landfi II, looking north. 

Source: SEWRPC. 
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Figure 20 

CITY OF OAK CREEK LANDFILL 

View of landfi II , looking north. 

Source: SEWRPC. 

Figure 21 

CITY OF SOUTH MILWAUKEE LANDFILL 

View of landfi II, looking east. 

Source: SEWRPC. 



45 acres in areal extent. A photograph of the site is presented in Figure 18. 
In 1986, about 4,500 tons of material were disposed of at the site. The remain
ing service life of the site is estimated to be two to five years. Disposed-of 
materials are covered as necessary following deposition. 

The field inspection of this site conducted in March 1987 revealed that the 
active filling at the site encompasses about 10 acres. Newly deposited spoil 
materials were not graded at the time of this inspection since the material was 
obtained from water main break repair work and was frozen when deposited at the 
site. The City of Milwaukee staff indicated that these materials are graded as 
soon as practical in the spring. Runoff from the site discharges to a tributary 
of Oak Creek and has the potential to have an adverse impact on water quality. 
Wisconsin Department of Natural Resources staff indicated that groundwater 
monitoring may be required at the site when the City's current license for the 
site is renewed. 

City of Milwaukee Landfill (Old Hartung Quarry): The City of Milwaukee owns 
and operates a landfill located in the southwest one-quarter of Section 8, 
Township 7 North, Range 21 East, City of Wauwatosa. This private, special-use 
landfill is used to dispose of noncombustible materials and demolition debris 
generated by the City of Milwaukee. The licensed area is 17 acres in areal 
extent. A photograph of the site is presented in Figure 19. In 1986, about 
40,000 tons of material were disposed of at the site. The service life of the 
site is expected to extend to the end of the planning period. Disposed-of 
materials are covered as necessary following deposition. Groundwater monitoring 
is not required at the site, and there have been no reported incidences of 
groundwater contamination in the area. 

The field inspection of the site conducted in March 1987 indicated that the 
active filling at the site encompasses approximately 15 acres in areal extent. 
Newly deposited soil material is being dw"ped into the quarry and is sloped to 
the existing grade. At the time of the visit, there was an open water area 
approximately 5.0 acres in areal extent. An attendant at the site indicated 
that a pump would be installed by mid-April to pump out the water that had 
accumulated from precipitation and groundwater inflow. This water was proposed 
to be discharged untreated to the Menomonee River. Wisconsin Department of 
Natural Resources personnel indicated that the water pumped from the quarry 
should be tested and analyzed periodically to verify that it could have no 
adverse water quality impacts on the Menomonee River. 

City of Oak Creek Landfill: The City of Oak Creek owns and operates a land
fill located in the southeast one-quarter of Section 10, Township 5 North, 
Range 22 East, City of Oak Creek. This public, special-use landfill is used to 
dispose of small amounts of noncombustible materials and demolition debris 
generated by the City of Oak Creek. The licensed area of the landfill is 7.0 
acres in areal extent. A photograph of the site is presented in Figure 20. In 
1986, about 100 tons of material were disposed of at the site. The remaining 
service life of the site is less than three years. Disposed-of materials are 
covered as necessary following deposition. Groundwater monitoring is not 
required at the site, and there have been no reported incidences of groundwater 
contamination in the area. 

The field inspection of the site conducted in March 1987 revealed that all 
but approximately 1.0 acre of the site is graded. The site has a thick cover 
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of perennial grasses. Deposited at the site were limited quantities of soil 
material. The active fill area is less than 1.0 acre in areal extent. The 
site appeared to have had no adverse impacts on offsite groundwater or sur
face water. 

City of South Milwaukee Landfill: The City of South Milwaukee owns and oper
ates a landfill located in the southeast one-quarter of Section 14, Township 5 
North, Range 22 East, City of South Milwaukee. This private, special-use land
fill is used to dispose of noncombustible materials and demolition debris gen
erated by the City of South Milwaukee. The licensed area of the landfill is 
10.7 acres in areal extent. A photograph of the site is presented in Figure 
21. In 1986, 500 tons of material were disposed of at the site. The remaining 
service life of the site is about five years. Disposed-of materials are covered 
as necessary following deposition. Groundwater monitoring is not required at 
the site, and there have been no reported incidences of groundwater contamina
tion in the area. 

Field inspection of the landfill conducted in March 1987 revealed that active 
disposal of materials is occurring at several areas scattered around the site. 
The surface is covered with soil material, stones, and rubble. Perennial 
vegetative cover is well established around the perimeter of the site. The 
site appeared to have had no adverse impacts on offsite groundwater or sur
face water. 

City of Wauwatosa Landfill: The City of Wauwatosa owns and operates a land
fill located in the southeast one-quarter of Section 19, Township 7 N.:>rth, 
Range 21 East, City of Wauwatosa. This public, special-use landfill is used to 
dispose of noncombustible materials, wood matter, and clean fill materials gen
erated by the City of Wauwatosa. The licensed area of the landfill is 100 acres 
in areal extent. An aerial photograph of the site is presented in Figure 22. In 
1986, 700 tons of material were disposed of at thg site. At che present rates 
of disposal, the service life of the site is expected to ext~nd beyond the end 
of the planning period. Disposed-of materials are covered as necessary follow
ing deposition. Groundwater monitoring is not required at the site, and there 
have been no reported incidences of groundwater contamination in the area. 

Field inspection of the landfill conducted in March 1987 indicated that active 
disposal of materials is occurring in an area approximately 2.0 acres in extent 
adjacent to the City of Wauwatosa public works facilities. Material being 
deposited at the site included brush and bulk residential refuse, including 
furniture and tires. Appliances are temporarily stored at the site and then 
recycled. The remainder of the site has been used at various times in the past 
and is of varying topography and soil covered with scattered vegetation. The 
site appeared to have had no adverse impacts on offsite groundwater or sur
face water. 

City of West Allis Landfill: The City of West Allis owns and operates a land
fill located in the northwest one-quarter of Section 7, Township 6 North, 
Range 21 East, City of West Allis. This private, special-use landfill is used 
to dispose of noncombustible materials generated by the City of West Allis. 
The licensed area of the landfill is 18 acres in areal extent. A photograph of 
the site is presented in Figure 23. In 1986, 1,500 tons of material were dis
posed of at the site. The site is no longer licensed and in the future will be 
used only to dispose of soil and other clean fill material, the disposal of 
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which is not regulated by the Wisconsin Department of Natural Resources. The 
remaining service life of the site for disposal of these materials is estimated 
to be three years. Disposed-of materials are covered as necessary following 
deposition. Groundwater monitoring is not required at the site, and there have 
been no reported incidences of groundwater contamination in the area. 

Field inspection of the site conducted in March 1987 indicated that very little 
disposal activity was occurring. The surface of the site was composed pri
marily of soil materials that had been graded to a nearly level slope. The 
site appeared to have had no adverse impacts on offsite groundwater or sur
face water. 

Fal k Corporation Landfill: The Falk Corporation owns and operates a land
fill located in the southwest one-quarter of U. S. Public Land Survey Section 
2, Township 5 North, Range 22 East, City of South Milwaukee. This private, 
special-use landfill is used to dispose of noncombustible materials, including 
foundry wastes and sludges generated in the operation of the Corporation busi
ness. The licensed area of the landfill is 17.6 acres in areal extent. A photo
graph of the site is presented in Figure 24. In 1986, 9,000 tons of material 
were disposed of at the site. The service life of the site is expected to 
extend to the end of the planning period. Disposed-of materials are covered 
as necessary following deposition. Groundwater monitoring is conducted at 
the site; however, there have been no reported incidences of groundwater con
tamination in the area. 

The field inspection of this site conduct~d in March 1987 did not reveal any 
unusual circumstances that need to be remedied. An extensive groundwater moni
toring network has been installed and experimental revegetation plots have been 
established to evaluate the best means of stabilizing those areas of the site 
that are no longer subject to filling. 

Waste Management of Wisconsin-Metro Landfill: Waste Management of Wisconsin 
owns and operates a landfill located in the southwest one-quarter of Section 
31, Township 5 North, Range 21 East, City of Franklin. This commerCial, 
general-use landfill is used to dispose of a variety of materials, including 
noncombustible wastes, wood matter, trash refuse, garbage, and demolition 
debris originating from residential, commercial, and industrial sources 
throughout southeastern Wisconsin. This landfill is a major disposal area for 
Milwaukee County wastes. The licensed area of the landfill is 96 acres in areal 
extent. A photograph of the site is presented in Figure 25. In 1986, 380,000 
tons of material were disposed of at the site. The remaining service life of 
the licensed portion of the site is approximately five years. However, a feasi
bility study for expansion of the site has been submitted to the Wisconsin 
Department of Natural Resources. The feasibility study evaluated an expansion 
encompassing 12 acres of adjacent area. This new site would, upon approval by 
the DNR, have a capacity of about 6,700,000 cubic yards, which is sufficient 
capacity, at current fill rates, for the disposal of refuse for approximately 
eight years. The new fill would have a five-foot recompacted clay liner and a 
leachate collection system. Importantly, Waste Management has ownership of 
extensive lands adjacent to the existing landfill. Much of the land could 
probably be used for landfilling throughout the plan implementation period. 

Disposed-of materials are required to be covered daily following deposi
tion. Groundwater monitoring is required at the site, and some groundwater 
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Figure 22 

CITY OF WAUWATOSA LANDFILL 

t 
Ae ria I pho t og r aph, Apr ! i 1984 . 

Sou rce : City of Wauwatosa. 
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contamination has been reported in the older areas of the site. The DNR reports 
that actions taken by Waste Management to correct such contamination, including 
collection, have generally reduced groundwater contamination in the area. 

Waste Management of Wisconsin Omega Hills Landfill: Waste Management of Wiscon
sin owns and operates a landfill located in the southern one-half of Section 
36, Township 9 North, Range 20 East, Village of Germantown, and in the eastern 
one-half of Section 1, Township 8 North, Range 20 East, Village of Menomonee 
Falls. This commercial, general-use landfill is used to dispose of noncombus
tible materials, wood matter, trash refuse, garbage, and demolition debris. 
This site is a major disposal area for much of the residential, commercial, 
and industrial solid waste generated in Milwaukee County. The licensed area of 
the landfill is 166 acres in areal extent. In 1986 about 350,000 tons of mate
rial were disposed of at the site. A photograph of the site is presented in 
Figure 26. The remaining service life of the licensed portion of the site is 
less than five years. Disposed-of materials are required to be covered daily 
following deposition. Groundwater monitoring is required at the site, and some 
groundwater contamination has been reported in the area. As a result of this 
contamination, Waste Management has undertaken a number of engineering modifi
cations, including the pumping and treatment of leachate originating from 
the site. 

As of May 1987, no plans for expansion of the existing site had been submitted 
to the DNR. However, it is anticipated that the preliminary steps necessary to 
receive approval for a site expansion will be initiated during 1987. It appears 
that there is sufficient area adjacent to the site to accommodate disposal of 
refuse through the plan implementation period, providing that safe disposal 
can eventually be achieved. 

Air Quality Considerations 

As discussed in Chapter IV, air quality is one of the most important consider
ations associated with operation of a large mass burn incineration facility in 
Milwaukee County. The following is an overview of air quality issues related 
to the recommended incineration facilities. 

The principal air pollution regulatory programs applicable to the recommended 
incineration facilities are the National Ambient Air Quality Standards (NAAQS), 
the Nonattainment Area New Source Review Program, the Prevention of Significant 
Deterioration (PDS) Program, and the New Source Performance Standards (NSPS). 
Each of these regulatory programs is discussed below. 

National Ambient Air Quality Standards and Nonattainment Area New Source 
Review Program: The National Ambient Air Quality Standards (NAAQS) Program 
sets the maximum allowable ambient concentrations that provide protection 
against significant health effects. Primary NAAQS have been established for 
carbon monoxide, nitrous oxides, sulfur dioxide, particulate matter, lead, and 
ozone. Areas in which the ambient concentrations of a pollutant exceed a NAAQS 
are classified as "nonattainment" areas for that pollutant. These nonattainment 
areas are delineated in Chapter IV. The Americology project site lies within 
sulfur dioxide and ozone primarynonattainment areas and a secondary nonattain
ment area for particulates. The Milwaukee County grounds project site lies 
within the ozone primary nonattainment area. 
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Figure 23 

CITY OF WEST ALLIS LANDFILL 

View of l andfi II, l ook ing northeast. 

Source: SEWRPC. 

Figure 24 

FALK CORPORATION LANDFILL 

View of landfi I" looking south . 

Source: SEWRPC. 
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Figure 25 

WASTE MANAGEMENT OF 
WISCONSIN METRO LANDFILL 

View of landfill, looking 
southwest from access road. 

Source: SEWRPC. 

Figure 26 

WASTE MANAGEMENT OF WISCONSIN 
OMEGA HILLS LANDFILL 

View of landfill, look i ng 
northwest from County Line Road. 

Source: SEWRPC. 



The U. S. Environmental Protection Agency (EPA) has not yet approved Wiscon
sin's strategy for controlling sulfur dioxide emissions. It is important to 
note that there have been no exceedances of the permissible level of sulfur 
dioxide in that portion of Milwaukee County designated as a sulfur dioxide 
nonattainment area since 1978. Consequently, the Wisconsin Department of 
Natural Resources requested that the EPA redesignate the sulfur dioxide non
attainment area in Milwaukee County as an attainment area. The EPA has yet to 
act on this request. However, it is likely that such a redesignation will occur 
at the time the environmental impact statement for this project is prepared and 
the preliminary engineering phase of the project begun. 

The particulate nonattainment designation invokes several restrictions upon 
the project. One of these restrictions is that compliance with the lowest 
achievable emission rate (LAER) for each of the nonattainment pollutants must 
be achieved. LAER is defined as the lowest emission rate achieved by a similar 
facility or determined achievable by the EPA or DNR. Initial conversations with 
the DNR have indicated that LAER particulate emission limits would be about 
0.025 grain per dry standard cubic foot of gas (gr/dscf)--corrected to 12 per
cent carbon dioxide--for flue gas from refuse burning. 

Another restriction applicable to a new or modified air pollution source in a 
nonattainment area is that its emissions of the nonattainment pollutant must 
be "offset" by reductions in emissions of the nonattainment pollutant by other 
facilities or sources in the general area of the proposed facility. These emis
sions reductions must be greater (1.2:1) than the amount of the nonattainment 
pollutant emitted by the proposed facility. If offsets are not available, it 
is possible that the facility will not be able to be built. 

Prevention of Significant Deterioration Program: The second major regulatory 
air pollution control program applicable to the recommended incineration facil
ities is the Prevention of Significant Deterioration (PSD) Program. Particulate 
emissions fall under the Nonattainment Area New Source Review requirements and 
are not subject to the PSD Program constraints. However, all of the incinera
tion facilities proposed in the plan will burn more than 250 tons of municipal 
refuse a day, and it is anticipated that emissions of at least one pollutant 
from the facilities will exceed 100 tons per year. Consequently, the require
ments of the PSD Program will apply to any pollutant emitted by the facilities 
(after the installation of pollution equipment) in excess of the "significance" 
amounts listed in Table 45. 

The principal requirements of the PSD Program are: 

1. To comply with the NAAQS and PSD growth increments; 
2. To conduct an ambient air quality analysis; and 
3. To install the best available control technology (BACT). 

Achievement of the first requirement usually involves using dispersion model
ing to predict the ambient air quality impacts of the facility's emissions. It 
is anticipated that with proper control equipment, such modeling will show 
that the facilities will comply with the NAAQS and PSD sulfur dioxide growth 
increments. 

The purpose of the second requirement, the conduct of an ambient air quality 
analysis, is to assess the potential impact of a facility's emissions on 
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Table 45 

ESTIMATED AIR EMISSIONS AND CONTROL REQUIREMENTS FOR 
THE RECOMMENDED s00-900-TON-PER-DAY INCINERATION FACILITIES 

Estimated 
Estimated Emissions 
Emissions with Acid 

with Gas and 
Pa rt i cu I ate Particulate Significance Level 
Controls Controls Amounts of Li ke I y Method 

Pa rameter (tons/yea r) (tons/year) ( tons/yea r) Control of Contro I 

Total Suspended 
Particulates •.•.•. 48 N/A 25 LAER Baghouse or ESP 

Sulfur Dioxide ...•. 892 392 40 BACT Dry scrubber 
Nitrogen Oxides .••. 892 N/A 40 BACT Combustion control 
Carbon Monoxide .••. 110 N/A 100 BACT Combustion control 
Nonmethane 

Hyd roca rbons •••.•• 20 N/A 40 BACT --
Lead ....•...••..... 4 N/A 0.6 BACT Baghouse or ESP 
Sulfuric Acid •..... 69 31 7 BACT Dry scrubber 
Hydrogen FI uorlde .. 28 3 -- BACT --
Hydrochloric Acid •. 1,616 179 -- -- Dry scrubber 
Cadmium ...•........ 0.146 N/A 0.005 BCACT Baghouse or ESP 
Chromium ..•..•.••.. 0.072 N/A 0.005 LHER Baghouse or ESP 
Nickel ......•...•.. 0.050 N/A 0.005 LHER Baghouse or ESP 
Arsen Ic •..•........ 0.02 N/A 0.05 LHER Baghouse or ESP 
Mercury ...•...••... 1.6 N/A 0.1 BACT Dry scrubber and 

baghouse or ESP 
Beryl I ium ......•.•. 0.0006 N/A 0.0004 BACT Dry scrubber 
Po I ya roma tic 

Hyd roca rbons ....•• 0.08 N/A -- BCACT --
Polychlorinated 
~ip~enYls ...•..... 0.05 N/A -- LHER --

DIoxin ....•...•.... 0.0000007 N/A -- LHER Combustion contro I 

NOTE: LAER - Lowest Achievable Emission Rate 
BACT - Best Available Control Technology 
LHER - Lowest Hazardous Emission Rate 

BCACT - Best Commercially Avai lable Control Technology 
ESP - Electrostatic Precipitation 
N/A - Not Appl icable 

Source: Wisconsin Department of Natural Resources. 
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existing ambient air quality. Usually, a year of ambient air quality monitoring 
data must be obtained for the analysis. It is likely that a full environmental 
impact statement will be required as part of the facility planning. The 
preparation of such a statement will require extensive air quality impact 
evaluations. 

The other major requirement of the PSD Program is to install the best avail
able control technology (BACT) for the reduction of emissions. The selection 
of the appropriate BACT for the incineration facilities will depend upon a 
balancing of the energy, environmental, and economic impacts of various 
emission control measures. The BACT selection for nitrous oxides and carbon 
monoxide will focus on methods of firing refuse, combustion temperatures, and 
amounts of excess air. It is currently anticipated that sulfur dioxide pollu
tion control equipment will not be required as long as the facilities' sulfur 
dioxide emissions do not cause any violations of the sulfur dioxide NAAQS. How
ever, the regulatory trend is clearly moving toward requiring use of flue gas 
scrubbers to minimize emissions of sulfur dioxide, hydrochloric acid, and 
exotic hydrocarbons, e.g., dioxin. 



It is uncertain whether formal BACT discussion will be required for any other 
PSD pollutants because of uncertainties in quantifying the amounts emitted and 
the lack of specific emission control technology. 

New Source Performance Standards: Another regulatory program applicable to 
the project is the federal New Source Performance Standards (NSPS). The NSPS 
sets emission limits for certain substances from specific groups of sources. 
The proposed resource recovery facilities would probably be classified as 
incinerators. The incinerator NSPS require that particulate emissions not 
exceed 0.08 grain per dry standard cubic foot. 3 Importantly, a lower 
particulate emission limit will be required under the LAER regulations, as 
previously discussed. 

The Wisconsin Department of Natural Resources has made preliminary emission 
estimates for the proposed mass burn facilities, and has indicated that under 
the above-referenced regulations, the following pollutants will need to be 
addressed in the permit application: total suspended particulates (TSP) , sulfur 
dioxide (S02), nitrogen oxides (NOx) , carbon monoxide (CO), nonmethane hydro
carbons (NMHC) , lead (Pb) , sulfuric acid (H2 S04)' hydrogen fluorides (HF), 
hydrochloric acid (HCI) , cadmium (Cd), chromium (Cr), nickel (Ni) , arsenic 
(As), mercury (Hg), beryllium (Be), polyaromatic hydrocarbons (PAR), poly
c10rinated biphenyls (PCB), and dioxin (2,3,7,8-TCDD). Table 45 provides 
estimated emission rates, level of control, and control technology for these 
pollutants. These pollutants are regulated under the current permit program 
and under proposed air toxic requirements. The emission of other pollutants 
such as zinc, antimony, and formaldehyde should be addressed for informational 
purposes. Emission rates and applicable control technology or methods should 
be addressed. Each technology/method should be analyzed for achievable levels 
of control, capital and operating costs, energy consumption, and significant 
environmental impacts. 

Table 45 also presents likely emission control technology/methods. It appears 
that a dry scrubber-baghouse or dry scrubber-electrostatic precipitator control 
system would be necessary. Such assumptions were assumed in the cost of the 
plan. Since the Americology site is likely to still be in nonattainment status 
for TSP when it is constructed, this pollutant would require control equipment 
capable of achieving the lowest achievable emission rate as required under 
Section 144.393(2) of the Wisconsin Statutes. Several newer resource recovery 
facilities have been approved with TSP emission limits as low as 0.015 gr/dscf 
at 12 percent C02 (i.e., Dutchess County, New York; Commerce, California; Bal
timore, Maryland; and Brooklyn Navy Yard, New York). Fabric filter baghouses 
or electrostatic precipitators have been proposed for these facilities. 

The BACT for S02, HF, and H2S04 taking into account HCI emissions would merit 
the use of a scrubbing system. Dry scrubbing as opposed to wet scrubbing is 
preferable because it involves no wastewater discharge, is compatible with the 
TSP control systems, and, in theory at least, provides better control of con
densable pollutants (i.e., trace metals and hydrocarbons). The BACT will also 
be required for NOxand CO. At a minimum, these pollutants should be controlled 
using a well-designed and -controlled combustion system. However, the use of 
add-on controls for NOx such as ammonia injection should be investigated. 

3Instead of relying upon an incinerator NSPS, the EPA is currently developing 
NSPS specific to resource recovery facilities. Such NSPS would apply to the 
project if the standards were proposed before construction was commenced or 
contracted for by the owner/operator of the facility. 
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Further, Pb, Be, and Hg will require the BACT. The Pb and Be can be controlled 
by highly efficient control systems such as the baghouse or electrostatic pre
cipitator. Mercury will not be affected by these controls, although the use of 
the dry scrubber may encourage condensation of Hg so that it can be collected 
downstream in the baghouse or electrostatic precipitator. 

Under proposed requirements for the control of hazardous air pollutants, or 
air toxics, some pollutants will require a high level of control. Cr, Ni, and 
As would likely require high-efficiency TSP control equipment to meet the low
est hazardous emission rate (LHER), but may have to be enhanced by use of an 
upstream dry scrubber. Cd and PAR's would require the best commercially avail
able control technology (BCACT). The baghouse or an electrostatic precipitator 
would likely fulfill this requirement. Emissions of PCB's and 2,3,7,8-TCDD 
(dioxins) would require the LHER. In either case, the use of a well-designed 
and -controlled combustion system should fulfill this requirement. Dioxin emis
sions have been shown to achieve the lowest levels encountered at recently 
built resource recovery facilities in other locations nationwide. 

Air Quality Discussion 

Residential solid wastes and refuse-derived fuels contain potential high levels 
of metals and chlorine, both of which are pollutants of concern when evaluating 
air emission rates from their combustion. The metals are ubiquitous in the 
waste, being present in pigments, inks, paperstock, and plastics. A large por
tion of the chlorine is in plastics, primarily polyvinyl chloride. The amount 
of the metals that will be emitted is dependent on furnace design. Most of the 
chlorine will be emitted as hydrogen chloride. Because of the high moisture 
content and heterogenous nature of residential solid wastes, efficient combus
tion conditions sometimes are not easily maintained. Trace amounts of products 
of incomplete combustion, such as polyaromatic hydrocarbons (PAR), polychlor
inated biphenyls (PCB), and polychlorinated dibenso-p-dioxin (PCDD) can be 
emitted. 

Air pollution regulations require residential solid waste incinerators to 
have particulate control equipment. This equipment will collect some ~f the 
trace metals and condensable organic compounds but only negligible amounts of 
hydrogen chloride or gaseous organic compounds. The condensed trace metals and 
hydrocarbons are present in the size ranges where particulate control equipment 
is least efficient. As overall particulate emissions are reduced further by use 
of high-efficiency electrostatic precipitators or baghouses, fine particle con
trol is also improved. Some states, notably Massachusetts and New Jersey, now 
require high-efficiency particulate controls for all new refuse-burning facili
ties. This high-efficiency equipment is required specifically to minimize trace 
metal emissions, and reflect the state-of-the-art in control technology. 

In addition to having particulate control equipment, more incineration facili
ties nationwide are being constructed with flue ga~ scrubbers. This equipment 
is designed to neutralize acidic gaseous pollutants such as hydrogen chloride 
and sulfur dioxide. However, it is now recognized that the use of scrubbers 
improves the collection of trace metals and organic compounds. When combined 
with high-efficiency particulate control equipment, significant reductions in 
all metals (including mercury) and toxic organics result. Because of these 
multiple control benefits, some states are now requiring the use of scrubbers 
in addition to high-efficiency particulate controls. 
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Trace organic compound emissions can also be reduced by better management of 
the combustion process. Use of a dry scrubbing system in conjunction with high
efficiency particulate control equipment would reduce organic compound emis
sions further. 

The long-term impact analyses of the toxic air emissions from a residential 
solid waste incinerator have to date focused on the carcinogenic risk of air
borne trace metals and organics. During late 1987, the U. S. Environmental 
Protection Agency is expected to release a comprehensive report on the air 
emissions, control technologies, and environmental impacts of municipal solid 
waste incineration in the United States. The control technologies will include 
methods necessary to provide good combustion of the refuse and thus minimize 
the emission of trace organics. The air impacts will be evaluated considering 
atmospheric dispersion and deposition; and exposure by ingestion, accumulation 
in the terrestrial food chain, surface runoff, and groundwater contamination 
will also be addressed. Also by late 1987, the EPA is expected to decide 
whether or not to develop regulations to control incinerator emissions, includ
ing trace metals and organics. In addition, testing programs are presently 
being conducted by various states, Canada, and the American Society of Mechani
cal Engineers. These programs are expected to produce data that will show how 
to best minimize residential solid waste incinerator emissions. 

In conclusion, it is apparent that the evaluation that will be conducted prior 
to issuance of the permits necessary for construction of the recommended solid 
waste facilities will be exhaustive, highly technical, and system-specific. 
However, with proper control technology, the proposed facilities should receive 
the permits necessary to operate in a manner which will meet the requirements 
of the existing air pollution regulations. 

Cost Analysis 

In order to assist public officials and concerned citizens in evaluating the 
financial feasibility of the recommended solid waste management plan, a sched
ule of capital and operation and maintenance costs was prepared. This schedule 
includes costs for both the publicly and privately owned and operated solid 
waste management functions identified in the plan recommendations. Summary 
costs for all the components of the recommended solid waste management plan 
over the 20-year implementation period, expressed in 1986 dollars, are 
presented in Table 46. 

The capital investment cost of implementing the recommended Milwaukee County 
solid waste management plan is estimated at $141,670,000 over the 20-year plan 
implementation period. Of this total, about $140,727,000, or 99 percent, would 
be required to construct the two recommended incinerator facilities. The incin
erator at the Americology site, which is recommended to be constructed first, 
would have a capital cost of approximately $74,958,000; and the incinerator at 
the county grounds site, which is recommended to be constructed 10 to 15 years 
into the plan period, would have an estimated capital cost of $65,769,000. The 
difference in the capital cost of the two facilities is due primarily to dif
ferences in land acquisition costs and to the availability of steam and utility 
transmission line facilities at the county grounds site. The remaining capital 
costs include $943,000, or about 1 percent of the total, for recommended recy
cling facilities, including recycling stations ($563,000), composting sites 
($340,000), and collection equipment retrofitting for curbside newsprint col
lection ($40,000). These costs include the estimated expenditures for land 
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Table 46 

SUMMARY OF CAPITAL AND OPERATION AND MAINTENANCE COSTS OF THE 
RECOMMENDED SOLID WASTE MANAGEMENT PLAN FOR MILWAUKEE COUNTY: 1988-2010 

<- --

Average Annual 
Annual Operation and 

Capita I Ope rat i on and Maintenance 
Plan SubeI ement Costs Maintenance 1990-2010 

I. Storage $ -- $ -- $ --
II. Source Sepa rat ion 

Res ident ia I So I id Waste Recyc ling .••• $ 563,000 $ 469,000 $ 469,000 
Curbside Collection of Newsprint .... 40,000 75,000 75,000 
Composting .......................... 340,000 525,000 525,000 
Household Toxic and Hazardous 
Waste Management ..•..••.••.•••••••.. -- 325,000 325,000 

Subtota I $ 943,000 $ 1,394,000 $ 1,394,000 

III. Collection $ -- $ -- $ --
IV. Transportat Ion $ -- $ 4,173,000 $ 4,173,000 

V. Transfer $ -- $ 832,000 $ 832,000 

VI. Waste To Energy Inc i ne ra t i on 

A. Phase I 
Equipment .......................... $ 47,940,000 $ -- $ --
Const ruct ion ••••..•...••••••.••••••• 15,258,000 -- --
La nd Acqu i sit I on .•..•.••••••.••.•••. 5,000,000 -- --
Electric LI nes ..••..••.••••••••••••. 6,760,000 -- --
Facility Operation and Ma intenance •• -- 4,029,000 3,020,000 
Ash Transport and Disposal •.•••••••• -- 1,938,000 1,453,000 
Less Average Annual Revenue ..••••••• -- (4,355,000) (3,266,000) 

Subtota I $ 74,958,000 $ 1,612,000 $ 1,207,000 

B. Phase II 
Equ ipment ..•..•...••.•..••••••.••••. $ 47,940,000 $ -- $ --
Const ruct Ion ..•.....•...•.••......•. 14,470,000 -- --
Land Acqu is i t ion ...•..•..•..••..••.• -- -- --
Steam and Electric Lines .••.•••.••.• 3,359,000 -- --
Facility Operation and Ma Intenance •. -- 3,716,000 1,486,000 
Ash Transport and Disposal ••••••..•• -- 1,884,000 750,000 
Less Average Annual Revenue ••••••.•• -- (9,945,000) (3,978,000) 

Subtotal $ 65,769,000 $-4,345,000 $-1,742,000 

VII. Sol id Waste Landfl II $ -- $14,103,000a $14,103,000a 

Total $141,670,000 $17,769,000 $19,967,000 

NOTE: Total Average Annual Cost = $28,551,000, or about $28 per ton of solid waste handled. 

aThis cost includes a landfll I ing capital cost component which is assumed to be made 
incrementally over the I ife of each landf,11 I facility Included In the plan. 

Source: SEWRPC. 
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acquisition, site preparation, equipment, construction, engineering, construc
tion interest, legal services, and environmental investigations. These costs 
are based upon an incinerator size of 900 tons per day at each of the two 
locations and do not include inflation or bond-related interest or service 
charges. The costs are e.pressed in 1986 dollars. 

Upon full implementation of the plan, the average annual operation and mainte
nance cost of the recommended plan, excluding revenues from the sale of energy 
products generated at the incineration facilities, is estimated to be 
$32,069,000. This cost includes a landfilling capital cost component which 
was assumed to be incurred incrementally over the life of each landfill. Of 
this total, $14,103,000, or 44 percent, would be for the disposal of unproc
essed solid wastes in landfills; $4,173,000, or 13 percent, would be for 
solid waste transportation; $1,394,000, or 4 percent, would be for the opera
tion and maintenance of the recycling facilities and equipment; $832,000, or 
3 percent, would be for transfer of solid wastes at existing transfer facili
ties; and $11,567,000, or 36 percent, would be for the operation and mainte
nance of the incineration facilities, including incinerator ash landfilling. 
These operation and maintenance costs would be partially offset by revenues 
of $14,300,000 from the sale of electricity and steam generated at the incin
eration facilities--$9,945,000, at the county grounds facility and $4,355,000 
at the Americology facility--resulting in a net operation surplus of $2,732,000 
for the incineration facilities and a net operation and maintenance cost for 
all the solid waste management facilities of $17,769,000. 

The average annual cost of carrying out the recommended plan, including the 
construction of new facilities and the operation and maintenance of those 
facilities, may be expected to total $28,551,000, or $27.58 per ton of solid 
plan area, the total average annual cost would be about $31 per capita. Figure 
27 illustrates the relationship between the recommended plan cost and continued 
landfill costs under various scenarios relating to varying inflation rates. 
The curves indicate that under certain circumstances, the costs for the recom
mended plan could be substantially less than the cost of landfilling. In addi
tion, even under the worst case scenario presented, with both the recommended 
plan costs and landfilling costs being escalated at the same rate, the dif
ference in the cost of the recommended plan and the cost of landfilling is 
maintained at about $7.00 through the year 2010. The costs of the recommended 
plan and of landfilling were estimated to be $28 and $21 per ton, respectively, 
in 1990 and about $52 and $46 per ton, respectively, in the year 2010 under 
this worst case scenario. Should the facility life extend beyond 20 years, the 
recommended plan cost would be reduced by over 30 percent after the year 2010. 

ABI LlTY OF THE RECOMMENDED PLAN 
TO MEET THE AGREED-UPON OBJECTIVES 

In the most basic sense, planning is a rational process for establishing and 
meeting objectives. The 11 solid waste management objectives presented in 
Chapter I of this report were, accordingly, developed and adopted by the Tech
nical Coordinating and Advisory Committee. These objectives provided the basis 
for the design and evaluation of alternative solid waste management plans. 

The recommended plan meets the objectives by providing a flexible, cost
effective, integrated, environmentally sound, long-term solution to the solid 
waste needs of the study area. The plan calls for the use of measures to 
recover the energy contained in solid waste by incineration and subsequent 
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Figure 27 

PROJECTION OF SOLID WASTE DISPOSAL COSTS 
FOR THE RECOMMENDED PLAN AND LANDFILLING 

UNDER VARYING INFLATION RATES 
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generation of steam and electricity, and for a moderate level of recycling to 
recover reusable materials. In addition, the landfill capacity required to 
dispose of that portion of the solid waste stream that is not incinerated or 
recycled is also provided for in the plan. A summary of the agreed-upon solid 
waste management objectives is set forth in Table 47, together with comments 
on the extent to which the recommended solid waste management plan meets those 
objectives. 

PLAN IMPLEMENTATION 

While the recommended, comprehensive, solid waste management plan for Milwaukee 
County is designed to attain the adopted objectives, the plan is not complete 
in a practical sense until the steps required to implement it--that is, to con-

i vert the plan into action policies and programs--are specified. This section, 
accordingly, is intended as a guide for use in the implementation of the Mil
waukee County solid waste management plan. 

Before identifying specific plan implementation responsibilities, it is useful 
· to consider certain basic concepts and principles that relate to implementation 
! of the recommended solid waste management plan. One of the basic principles 
· adhered to was the use of existing institutional structures, and, wherever 
possible, the plan implementation recommendations have been based upon, and 
related to, the existing governmental structure and existing governmental 
programs. In addition, the plan implementation recommendations were predicated 
upon existing enabling legislation with one exception, that exception being 
the need to provide for modification in the flow control legis lation which 
would make implementation of the solid waste flow control practical. Another 
important concept in implementation is the importance of formal plan adoption. 

• As an initial step in the plan implementation process, the affected units and 
agencies of government should formally endorse, adopt, or acknowledge the 
recommended solid waste management plan. Such formal endorsement, adoption, 
or acknowledgement by local legislative bodies and local, areawide, and 
state agencies serves to signify agreement with the recommendations contained 
in the plan. 

The implementation of the recommended plan will require the cooperative actions 
of local units of government, individual citizens, and private enterprise. The 
plan represents a long-term solution to solid waste management problems, and 
full implementation will take several years. It is recognized that the viabil
ity of the components of the plan is specifically related to many factors, 
including energy costs, availability of local funds, interest rates, market 
value of recyclables, and cost of alternative solid waste disposal methods. 
All of these factors are dynamic in nature, and subject to both long-term and 

• short-term changes. Because of the relationship of the plan components to these 
• constantly changing conditions, it is recommended that the plan be carried out 
in a phased manner involving several decision points during the implementation 
period, as shown in Figure 28. At each decision point in the implementation 
process, an evaluation of conditions can be made prior to proceeding with the 
next phase. Conditions such as energy cost, current value and trends in value 
for recyclables, and cost for alternative methods of solid waste disposal, as 
well as availability of local funds and current interest rates, should be 
evaluated at these decision points ;i..n order to determine whether or not to 
proceed with subsequent steps and whether or not the plan implementation sched
ule should be accelerated or decelerated. By utilizing this phased approach, 
it will be possible to proceed with the plan implementation in a manner that 
will minimize uncertainty and risk. 
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Table 47 

ABILITY OF THE RECOMMENDED MILWAUKEE COUNTY SOLID 
WASTE MANAGEMENT PLAN TO MEET ESTABLISHED OBJECTIVES 

Number Objective Description 

1 The development Of a solid waste management system which 
will effectively protect the publ ic health and welfare 
and quality of I ife within Milwaukee County. 

2 The development of a solid waste management system which 
wll I effectively protect the quality of the groundwater 
and surface water resources and minimize the possibility 
of pollution and depletion. 

3 The development of a solid waste management system which 
wi II be properly related to the natural resources and 
which wll I enhance the overall qual ity of the environment. 

4 The development of a solid waste management system which 
will effectively serve existing and future land uses and 
promote implementation of sound land use planning concepts 
and Zoning practices. 

5 The development of a sol id waste management system which 
wil I accommodate existing and future residential, com
mercial, institutional, and industrial development. 

6 The development of a sol id waste management system which 
wil I maximize the recovery and util izatlon of both 
material and energy resources contained in the solid 
waste stream. 

7 The development of a sol id waste management system which 
will be compatible with the waste management plans of 
adjoining counties and which will be adaptable to devel
opment of a regional sol id waste management plan. 

8 The development of a sol id waste management system which 
wil I meet pertinent local, state, and federal regula
tions. 

9 The development of a sol id waste management system which 
wil I efficiently and effectively meet all of the other 
stated objectives at the lowest cost possible. 

10 The development of a sol id waste management system which 
wil I be flexible and readily adaptable to changing needs. 

11 The development of a solid waste management plan which Is 
compatible with major private resource recovery plans. 

Source: SEWRPC. 

'Deg ree to Wh i ch 
Objective is Met 

Met 

Met 

Met 

Met 

Met 

Met 

Met 

Met 

Could be met 

Met 

Could be met 

Implementation of the recommended Milwaukee County solid waste management plan 
is entirely dependent upon the cooperative actions of a number of local, area
wide, and state units and agencies of government. These agencies include 
general-purpose local units of government, such as cities and villages; spe
cial-purpose districts; state agencies, such as the Wisconsin Department of 
Natural Resources; and private enterprise. More specifically, the following 
implementation actions are recommended: 
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Figure 28 

SUMMARY IMPLEMENTATION SCHEDULE FOR THE 
MILWAUKEE COUNTY SOLID WASTE MANAGEMENT PLAN 

YEARS 

1988 1989 1990 1991 1992 1993 1994 1995 1998 

1. CONTINUED OPERATION OF EXISTING 
FACILITIES 

2. ADOPTION OF PLAN BY MILWAUKEE COUNTY I-
BOARD OF SUPERVISORS AND LOCAL UNITS 
OF GOVERNMENT 

3. CONDUCT FEASIBILITY STUDY FOR THE SOLID " 
WASTE INCINERATOR ELEMENT PHASE I 

A. CONDUCT MARKET ANALYSIS FOR POTENTIAL - t--" 
ENERGY CUSTOMERS FROM INCINERATION 
AND SECURE INITIAL CONTRACTS. 

B. IDENTIFY BEST SITE FOR INCINERATOR. -
C. CONDUCT FINANCING ANALYSES AND PRE· - t--" 

LlMINARY USER CHARGE SYSTEM. 

D. SUBMIT FEASIBILITY STUDY TO WISCONSIN -DEPARTMENT OF NATURAL RESOURCES FOR 
REVIEW AND APPROVAL. 

4. MAKE ARRANGEMENTS TO PURCHASE LAND - ~ IF NEEDED 

5. PREPARE DETAILED PLANS AND SPECIFICATIONS • 
FOR INCINERATOR 

6. REQUEST BIDS AND CONTRACT FOR CONSTRUC· - " 
TlON OF INCINERATOR 

7. FINALIZE USER CHARGE SYSTEM -1-" 
8. CONSTRUCT INCINERATOR FACILITIES 

9. BEGIN OPERATION OF INCINERATOR -~ 
10. INVESTIGATE THE BEST SITES FOR INCINERA· " 

TOR ASH LANDFILLING 

11. SECURE ASH LANDFILL SITE OR USE OF SEGRE· 
GATED SECTION OF AN EXISTING LANDFILL SITE 

12. BEGIN PHASE II INCINERATOR FEASI81L1TY 
STUDIES 

13. DEVELOP A RECYCLING PROGRAM FOR 
MILWAUKEE COUNTY 

A. EVALUATE POTENTIAL LOCATIONS FOR a 

RECYCLING CENTERS AND COMPOSTING 
OPERATION 

B. ESTABLISHMENT, OWNERSHIP, AND OPERA· 
TION RESPONSIBILITIES FOR EACH CENTER 

C. CONSTRUCT FACILITIES 

D. CONDUCT PUBLIC EDUCATION PROGRAM 

E. COORDINATE AND SCHEDULE OPERATION OF 
VOLUNTEER LABOR AT CENTERS 

F. EVALUATE MARKETABILITY AND PRICES PAID a " a • • • a 

FOR RECYCLED MATERIALS 

G. BEGIN OPERATION OF RECYCLING CENTERS, 
COMPOSTING AND SEPARATE COLLECTION OF 
NEWSPRINT 

14. OPERATE AN INTERIM HOUSEHOLD TOXIC AND 
HA2ARDOUS WASTE COLLECTION PROGRAM 

15. REVIEW IMPLEMENTATION STATUS OF SOLID 
WASTE MANAGEMENT PLAN 

NOTE: This proposed implementation schedule represents a point of departure for intergovernmental negotiations and actions by local units of government. 

1997 1998 

~ 

. a a 

a Decision point where the evaluation of the market value of potential energy products and reeye/ables, construction and operation and maintenance costs, and financing would be reviewed to determine the 
current feasibility of proceeding with solid waste incineration and recycling operations. Schedule would be subject to revision at each decision point. 

Source: Milwaukee County and SEWRPC. 
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Milwaukee County 

1. It is recommended that the Milwaukee County Board of Supervisors formally 
adopt the Milwaukee County solid waste management plan by resolution 
after a report and recommendation by the Department of Engineering, 
Energy and Environment Committee. 

2. It is recommended that the Milwaukee County Board of Supervisors, whose 
authority to plan, organize, finance, and implement solid waste manage
ment programs is predicated on Chapter 30 of the Wisconsin Statutes, 
assume primary responsibility for overseeing implementation of the recom
mended solid waste management plan. Accordingly, the overall management 
and administration of the plan implementation program should be directed 
by a standing committee of the County Board with guidance from the cur
rently in place Milwaukee County Solid Waste Planning Task Force, or by 
a newly created countywide solid waste management authority. This commit
tee or authority would be responsible for the following actions: 

a. Review, adopt, and maintain current the recommended solid waste man
agement plan. 

b. Coordinate the implementation of the various components of the recom
mended solid waste management plan with the state and local units and 
agencies of government concerned. 

c. Provide coordination and public education assistance to source separa
tion and recycling centers. 

d. Review and approve contracts necessary to implement Phase II of the 
plan--construction and operation of the incineration and associated 
energy recovery facilities at the Milwaukee County grounds site. 

e. Develop means of financing Phase II of the plan. 

f. Oversee the feasibility study for and the construction and operation 
of the recommended incineration system including ash disposal under 
Phase II of the plan. 

g. Adopt a countywide residential solid waste flow control ordinance upon 
completion of the incineration and energy recovery systems under Phase 
II of the plan. 

h. Administer all solid waste management processing and disposal func
tions in the County upon completion of the incineration and energy 
recovery systems under Phase II of the plan. 

Local Units of Government 
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1. It is recommended that the governing bodies of the cities and villages 
within Milwaukee County adopt the Milwaukee County solid waste manage
ment plan by resolution after a report and recommendation by appropriate 
committees and local plan commissions. 

2. It is recommended that the cities and villages work cooperatively with 
the County, each other, local nonprofit groups, and private profit
oriented recycling firms to develop the recommended source separation 



and recycling center operations, the curbside newsprint collection sys
tem, and the household toxic and hazardous waste management program. 

3. It is recommended that the cities and villages work cooperatively with 
the County and each other to develop the vegetative debris composting 
operations. 

4. It is recommended that the cities and villages, as appropriate, continue 
to use transfer stations for the consolidation of residential solid 
wastes. 

5. It is recommended that the municipal operators of existing landfills 
serving selected communities continue to operate such facilities to dis
pose of limited quantities of solid wastes in an environmentally safe 
manner. 

6. It is recommended that the local units of government work with the County 
to ensure adequate contributions of solid waste to the planned incinera
tor system. As previously discussed, the most effective means for achiev
ing this is through adoption of a countywide solid waste flow control 
ordinance. 

7. It is recommended that the City of Milwaukee: 

a. Develop the incineration and associated energy recovery and ash dis
posal facilities proposed under Phase I of the plan. 

b. Continue to administer the disposal of unrecycled and unincinerated 
residential solid wastes, and, upon completion of the incineration 
system, incinerator ash. 

c. Upon the assumption by the County Board or special authority of the 
disposal function, transfer the city incineration system and any 
attendant contracts for disposal of unrecycled and unincinerated solid 
wastes and incinerator ash to the County under mutually agreed -upon 
arrangements. 

Private Sector 

1. It is recommended, where appropriate, that the private collection system 
operators continue to work cooperatively with the local units of govern
ment to improve the efficiency of present storage, collection, and trans
portation systems. 

2. It is recommended that private profit-oriented recycling firms and pri
vate nonprofit organizations in the County work cooperatively with the 
local units of government to develop and operate a system of source sep
aration and recycling centers, and the toxic and hazardous waste manage
ment program. 

3. It is recommended that the private operators of existing landfills serv
ing the County continue to provide that service. 
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Wisconsin. Department of Natural Resources 

1. It is recommended that the Wisconsin Department of Natural Resources 
approve the Milwaukee County solid waste management plan and utilize the 
plan as a basis for its review of planned and expanded solid waste man
agement facilities in the County and environs. 

University of Wisconsin-Extension 

1. It is recommended that the University of Wisconsin-Extension provide the 
public education assistance needed for plan implementation. 

SUMMARY 

This chapter has presented a recommended solid waste management plan for Mil
waukee County and the recommended means and associated costs of implementa
tion. The plan was formulated to meet a set of adopted solid waste management 
objectives which were designed to address existing and probable future solid 
waste management needs in the study area. 

The recommended plan consists of seven components. The first component pro
vides for a storage system for solid waste. The second component provides for 
source separation and a recycling program whereby residents would: 1) trans
port previously separated paper, glass, and metals to one of 23 local recycl
ing centers in the study area; 2) transport vegetative debris to one of 13 
sites; 3) cooperate in a separate newsprint collection program; and 4) partici
pate in a household toxic and hazardous waste management program. The third, 
fourth, and fifth components are the continued use of the collection, trans
portation, and transfer systems. The sixth component calls for the two-phased 
construction of incinerator facilities to burn solid wastes to produce steam 
and electricity. The seventh component calls for the continued use of exist
ing landfill facilities in and around the study area for the disposal of 
unrecyclable materials, incinerator ash, and that portion of the solid waste 
load not incinerated. 

In addition to describing each of the foregoing components of the plan, this 
chapter presented information on the costs of implementing the plan, recom
mended financing mechanisms, and the extent to which the recommended plan may be 
expected to achieve the solid waste management objectives established as a 
basis for plan design and evaluation. 

This chapter also provides a schedule for implementing the recommended solid 
waste management plan, and discusses the responsibilities of various units and 
agencies of government and the private sector in carrying out the plan. 

It is recommended that the Milwaukee County Board of Supervisors adopt the 
plan and designate a committee to oversee and monitor solid waste management 
activities in the study area. In addition, it is recommended that the governing 
bodies and planning commissions of the various cities and villages in the study 
area adopt the plan and cooperate in its implementation. 
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Chapter X 

PUBLIC INVOLVEMENT 

Publ;;lc involvement was regarded as an important component of the Milwaukee 
County solid waste management planning study from its inception. This emphasis 
on public involvement stems from the philosophy that an informed public, if 
given the opportunity, can and should contribute meaningfully to the identifi
cation of needs, the formulation of alternative plans to meet those needs, and 
the selection of a final plan. Public involvement also increases the proba
bility that the recommended plan will be accepted and that timely implementa
tion will be supported. Thus, public involvement is viewed as a two-way 
communication process in which the public is kept informed, and, in turn, 
provides information to guide the planning process. 

The public involvement component of the Milwaukee County solid waste plan was 
conducted by the Southeastern Wisconsin Regional Planning Commission staff in 
cooperation with the University of Wisconsin-Extension Service and the Milwau
kee County Department of Engineering, Energy and Environment. It consisted of 
three major elements. The elements included the formation of the Technical 
Coordinating and Advisory Committee, a subcommittee of the Milwaukee County 
Solid Waste Management Planning Task Force, and the holding of seven public 
meetings of that subcommittee; the preparation of summary documents presented 
to the Milwaukee County Solid Waste Management Planning Task Force, and of a 
SEWRPC newsletter devoted to the findings and recommendations of the study; 
and the holding of a formal public hearing. Each is described and the results 
thereof summarized in this chapter. 

ADVISORY COMMITTEE STRUCTURE 

The Milwaukee County Solid Waste Management Planning Task Force and its tech
nical subcommittee--the Milwaukee County Solid Waste Management Technical and 
Coordinating Advisory Committee--guided the conduct of the study. These two 
bodies were composed of elected and appointed local officials, representatives 
of industry and higher education, representatives of the Wisconsin Department 
of Natural Resources, and interested and concerned citizens. These two bodies 
provided a broadly based approach to the solid waste management planning 
effort. Full listings of the Task Force and Technical Advisory Committee 
memberships are provided on the inside front cover of this planning report. 

The Task Force met six times and the Technical Advisory Committee seven times 
throughout the conduct of the study. The two bodies carefully reviewed all of 
the chapters of this report in draft form, making such changes in the draft as 
deemed necessary and desirable. Concerns expressed by Task Force and Technical 
Advisory Committee members were addressed as the work proceeded, and the two 
groups were instrumental in the selection of a recommended plan. All of the 
Task Force and Advisory Committee meetings were open to the public, and par
ticipation was encouraged. Minutes of the meetings were prepared and made 
available for public review at ( the offices of the Milwaukee County Public 
Works Department and the Southeastern Wisconsin Regional Planning Commission. 
Notices of the meetings were sent to local newspapers. 
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INFORMATIONAL SUMMARIES 

Summary documents were prepared and distributed at each of the Task Force 
meetings and at the public hearing, which highlighted the findings and recom
mendations of the study. 

The Regional Planning Commission bimonthly Newsletter was used as a public 
information mechanism to convey information about the Milwaukee County solid 
waste management planning study in a separate issue published for this purpose. 
This newsletter has a total distribution of approximately 1,250 copies. Elected 
officials, agency representatives, and interested citizens are the target audi
ence for this publication. The newsletter addressing the solid waste study was 
SEWRPC Newsletter Vol. 27, No.2: March-April 1987. The article in this news
letter, entitled "Solid Waste Management Plan Completed for Milwaukee County," 
described the organization of the study; the objectives of the study; the steps 
entailed in the preparation of the solid waste management plan; the study find
ings; and the plan recommendations. 

FORMAL PUBLIC HEARING 

A formal public hearing on a recommended plan for solid waste management in 
Milwaukee County was conducted on the afternoon of May 14, 1987, in the Milwau
kee County Courthouse Annex Assembly Room. This hearing was designed to meet 
the requirements of Chapter NR 185.06(3) of the Wisconsin Administrative Code, 
and was attended by 42 persons representing local units of government, private 
businesses, and industrial groups, and also including individual citizens. The 
public hearing was publicized by news releases to area newspapers; the place
ment of a formal notice in the Milwaukee Sentinel and Milwaukee Journal; the 
posting of a notice at the Milwaukee Courthouse in accordance with normal 
county procedures; and the transmission of a notice of the meeting to all Task 
Force memb~rs, one or more of whom represent all the incorporated communities 
in Milwaukee County. Copies of selected newspaper articles written on the plan 
are presented in Appendix G. 

The hearing was conducted in two phases--the first being a presentation of the 
preliminary findings and recommendations of the solid waste planning study, 
and the second being a period for public comment. Appendix H contains the 
minutes of the public hearing, and Appendix I presents all written comments 
pertaining to the hearing, along with responses to the comments. 

To assist in the plan presentation, a summary statement of the findings and 
recommendations of the solid waste planning study was distributed to all 
attendees. The following information was provided in the statement: a brief 
description of the existing solid waste management situation in Milwaukee 
County; the objectives of the study; the findings of the landfill siting analy
sis; the alternative solid waste management plans considered; and the prelimin
ary plan recommendation. 

The following summarizes the comments received at the hearing: 

346 

1. The Mayor of the City of Oak Creek, Mr. Milo G. Schocker, expressed con
cern over the location of one of the alternative incinerator sites pro
posed under the preliminary plan. That site is located in the vicinity 
of the Milwaukee Metropolitan Sewerage District South Shore sewage 



treatment plant. The concern related to the capability of the existing 
roadways in that area to carry the additional heavy trucking that would 
be attendant to the site; and second, to the need for a more central 
location in the County in order to make the site more accessible to 
areas where more of the solid waste stream is generated. 

With regard to the first concern, it may be noted that an incinerator 
facility located at this site could be expected to receive 20 to 30 
trucks per day carrying solid waste based on a size of about 300 tons 
per day. These trucks would generally be in operation nine hours per day. 
Thus, the truck traffic would average about three to four vehicles per 
hour. The truck trips concerned would likely originate from within the 
Cities of Cudahy, Franklin, Oak Creek, St. Francis, and South Milwaukee, 
and the Villages of Greendale and Hales Corners. Those trucks would 
likely travel on STH 100 (Ryan Road), Puetz Road, and STH 32 (Chicago 
Road). While some of these routes to the potential incinerator site may 
need improvement, as of 1986 there were no reported bridge restrictions 
or roadway weight limits in effect on the routes concerned. It would be 
necessary to further evaluate needed roadway improvements in relation to 
solid waste transport vehicle routing as part of the detailed facility 
planning for the incinerator site. However, it does not appear that road
way improvement needs or traffic problems would preclude the siting of 
an incinerator at that location. 

With regard to the second concern raised, the incinerator site was, by 
design, located in the southern portion of the County in order to provide 
a reasonable countywide distribution of incinerators of solid waste 
facilities, with one being located in the northwest portion of the 
County, one being located centrally, and one being located in the south
eastern portion of the County. It would be possible to improve the trans
portation distances involved by locating the incinerator in the southern 
portion of the County, to the west of the initially recommended location. 
More importantly, however, a potential use for the energy generated was 
available in the southeastern location. Because of this latter consid
eration, the southeastern site location was chosen. The plan would not 
preclude reconsideration of that site location should a viable user for 
the energy produced by the incinerator be found at some other location 
in the southern portion of the County. 

2. Representatives of the City of Franklin in Milwaukee County and the Town 
of Raymond in Racine County objected to the present operation of the 
Waste Management of Wisconsin Metro landfill located in U. S. Public Land 
Survey Section 31, Township 5 North, Range 21 East in the City of Frank
lin. In addition, one Racine County citizen raised concerns regarding 
the operation of another landfill in Racine County. These representatives 
cited what they felt were existing and potential problems with the exist
ing landfill, and opposed the continued reliance on landfilling for solid 
waste disposal. They supported the inclusion of recommendations to 
develop incineration systems in the plan. They further suggested that the 
incineration system be implemented as soon as possible. 

3. Mr. Neil Palmer, representing the Wisconsin Electric Power Company 
(WEPCo), presented a written statement which is presented in Appendix I. 
Mr. Palmer indicated that his firm had a supportive policy regarding 
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solid waste incineration systems that generate energy products and noted 
that WEPCo would cooperate in the projects that were recommended, includ
ing the siting of incinerators that generate electricity. However, Mr. 
Palmer noted that energy buyback rates, service reliability, wheeling of 
energy, and matching loads to facility needs should be carefully examined 
as the system plan elements are refined during the facility planning 
stage. He recommended that all waste-to-energy systems stand on their 
own economic merits and not be justified by a subsidy from other energy 
suppliers, or those suppliers' customers. 

4. Mr. Mark Brode, representing The Environmental Alliance, raised questions 
regarding the potential problem of disposal of the ash that would be gen
erated by the incineration system. He particularly cited the disposal 
of ash in conventional landfills as a problem. A copy of Mr. Brode's 
letter to the Commission staff and a response thereto are included in 
Appendix I. 

It was noted in the written response to Mr. Brode that the Technical 
Coordinating and Advisory Committee had carefully considered this issue 
and had concluded that the plan should specifically include a recommenda
tion to develop a separate landfill system for the disposal of the incin
erator ash. This would prevent the mixing of conventional solid waste 
and incinerator ash, which may result in the leaching of contaminants 
from the ash. It further provides an opportunity to design such a separ
ate landfill system to the highest standards that would be required. 

Mr. Brode also raised questions regarding the air pollutant emissions 
that would be generated from the incinerator system. 

With regard to this issue, it should be noted that the plan specifically 
addresses the problem of air pollutant emissions by the incinerators. 
Furchermore, the plan indicates that much more detailed site-specific 
evaluations of the air quality impacts associated with each each incin
erator would be required as part of the facility planning that will have 
to precede the siting of the incinerators. Such evaluation would require 
the collection of at least one year of baseline air quality monitoring 
data at each site and extensive air quality modeling. Deliberations on 
this issue at the May 8, 1987, Technical Coordinating and Advisory 
Committee meeting concluded in a recommendation that the language 
regarding such studies be strengthened to indicate that further envi
ronmental impact studies will be needed to fully evaluate the air 
quality implications. 

5. Mr. Peter I. Slaby suggested that there was a need for better disposal 
methods for toxic wastes generated in households. He also suggested that 
a mandatory recycling program be instituted. The second suggestion was 
supported by Ms. Christina Herrera. 

With respect to the first question, it is noted that the plan does con
tain interim recommendations for the collection and safe disposal of 
residential toxic and hazardous wastes. The plan further recommends that 
a plan for the disposal of all toxic and hazardous wastes generated in 
the County be developed, with that plan being developed for a larger 
area, such as the Southeastern Wisconsin Region or the State. 



The plan specifically recommends implementation of a voluntary, as 
opposed to a mandatory, recycling program. The plan would provide for 23 
recycling centers, the installation and operation of 21 composting sys
tems, and the separate collection of newsprint. Based upon the delibera
tions of the Task Force and its Technical Coordinating and Advisory 
Committee, it would appear that achieving the level of recyclingrecom
mended in the plan may, in fact, be ambitious. However, should this level 
of recycling not be achieved under a voluntary approach, there would be 
nothing to prevent consideration of a mandatory recycling program. 

6. In addition to Messrs. Slaby and Brode, two other persons, Ms. Susan 
Carlson, and Ms. Christine Bastian, a member of the Technical Coordina
ting and Advisory Committee, suggested that a higher emphasis be placed 
on recycling. 

As already noted, the plan does recommend a significant increase in the 
amount of recycling presently carried out. Should that level of recycling 
be achieved, the plan could be readily modified as it is periodically 
updated to include an even greater level of recycling. Other elements 
of the plan, including the incineration system' design, should not be 
sensitive to incorporation of a higher level of recycling and source 
separation. 

7. Ms. Christine Bastian also recommended that if additional landfill sites 
are required, they not be located in the City of Oak Creek. She refer
enced chapter IV of the report which stated that of the 11 sites with 
the highest potential in the County, seven are located in the City of 
Oak Creek. She noted that the City of Oak Creek presently has within its 
boundaries a major metropolitan public sewage treatment plant and a land
fill site for incinerator ash. She urged that such facilities not be con
centrated in one community but rather be located in a number of areas. 

With regard to the potential location of a new landfill in the City of 
Oak Creek, the countywide plan does not recommend the location of any 
new general-use landfills in the City of Oak Creek. However, it is noted 
that special-use landfills, including an incineration ash landfi1l, will 
be needed. These special landfills may be sited within or outside Milwau
kee County. Should a new landfill site be developed, that process would 
involve a lengthy public information and hearing procedure as part of 
the initial siting evaluations and as part of the Wisconsin Department 
of Natural Resources feasibility study review. Citizens of the City of 
Oak Creek would have to participate in that process and would be able to 
express their concerns. The analysis included in Chapter IV represented 
a siting analysis based primarily upon physical considerations. The 
report in that chapter notes that there are certain nonphysical factors 
which must also be considered in evaluating the suitability of potential 
landfill sites. However, those considerations were not addressed in the 
system level planning effort, but would have to be addressed in the more 
detailed evaluations that would be required prior to the siting of a new 
landfill. 

8. One person, Ms. Christina Herrera, questioned who would conduct the envi
ronmental impact statement of the incineration system and asked if there 
would be separation of metals and toxic chemicals before incineration. 
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With regard to the first question, it is noted that the Wisconsin Depart
ment of Natural Resources would be the agency primarily responsible for 
the conduct of the environmental impact statement. With regard to the 
second comment, it was envisioned there would not be major separation 
steps ahead of the incineration system other than those needed to imple
ment the recommended level of recycling. Thus, some noncombustible 
materials in the solid waste stream would be incinerated. The plan 
did also note that as the technology concerned develops, the detailed 
feasibility studies may reconsider the use of additional separation ahead 
of the incineration. 

9. A letter was received from the Citizens for a Better Environment, the 
Milwaukee Audubon Society, and the West End Community Association. That 
letter addressed the same issues as those raised by Mr. Brode in his let
ter, requesting increased emphasis on recycling and resource recovery 
rather than on incineration, and raising concerns regarding incinerator 
ash disposal and air quality impacts. A copy of that letter and the pro
posed response are included in Appendix I. 

The response to these issues is the same as for the issues raised by Mr. 
Brode. 

10. At the end of the meeting, several questions were raised. Ms. Susan 
Carlson asked if flow control would be necessary and whether it would 
impact on the recycling efforts. The question was answered by stating 
that flow control would be needed to fully implement the plan but that 
the sizing of the incinerator had not included those elements of the 
solid waste stream that were recommended to be recycled, and the flow 
control would not require receiving such materials. 
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Mr. Sanders, who operates a firm called Wisconsin Environmental Service, 
indicated that his firm, and others like it, could have a positive impact 
on solid waste management in Milwaukee County. He indicated that his 
firm is a not-for-profit firm which provides assistance to participants 
in supporting themselves and their dependents by providing guidance 
and training on projects which involve the "recycling of furniture and 
other usable materials. Mr. Sanders provided a description of his 
firm's work efforts. The program provides for the refurbishing of usable 
items, including office equipment, furniture, and other merchandise, and 
the recycling of other materials such as metals, paper, fabrics, and 
chemicals. 

Upon review of the work activities involved in Mr. Sanders' operation, it 
was concluded that such an effort could, in fact, be considered to be 
consistent with the plan recommendations, and that Mr. Sanders may wish 
to contact the owners of the recycling facilities that are recommended 
in the plan as these facilities become operational to make arrangements 
for collecting other materials which could then be refurbished. 

Mr. Brode asked how the $75 million incineration facility cost translated 
into an estimated $28-per-ton cost for incineration of solid waste. He 
noted that the cost per ton would be much higher based upon his calcula
tions. It was responded that the cost of the incinerator system was 
amortized over a 20-year period, with that capital cost actually 



resulting in a cost of only $23 per ton of solid waste incinerated. Addi
tional costs were incurred in operation and maintenance, including ash 
disposal. These costs were in part offset by revenues from the sale of 
steam and electricity. The average unit cost of the recommended solid 
waste management system would approximate $28 per ton. This cost is not 
only for the incineration element, but also for the cost of transporta
tion, landfilling, and recycling of all the solid wastes gathered in 
the County. 
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Chapter XI 

SUMMARY 

INTRODUCTION 

Solid waste management is becoming a matter of increasing concern to local 
public officials and citizens. This concern is due, in part, to the growing 
amounts of solid waste to be disposed of, the associated rapidly rising costs, 
and the growing awareness of the need to process and dispose of these wastes 
in an environmentally safe manner. 

The term "solid waste" refers to all solid materials discarded by residents, 
commerce, and industry. It includes materials ranging from old refrigerators 
to household food wastes, from demolition debris and construction wastes to 
scrap metals and wastepaper. In addition to materials such as sewage sludges, 
it may also include toxic and hazardous substances. 

In 1960 the total amount of residential and commercial solid waste generated 
in the United States was about 2.7 pounds per person per day. By 1970, this 
figure had risen to about 3.5 pounds per person per day, and by 1980 to 3.9 
pounds per person per day. It is estimated that in 1984, the total amount of 
residential solid waste generated in Milwaukee County stood at 2.6 pounds per 
person per day, or about 447,500 tons per year. Furthermore, about 585,400 
tons, or about 3.4 pounds per person per day, of res idential, commercial, 
industrial, and construction and demolition wastes, bulk wastes, and trees and 
brush were generated in 1984. In all, about 1,033,000 tons annually, or 6.0 
pounds per capita per day, were generated in 1984. The collection, transporta
tion, and disposal of these wastes in Milwaukee County cost about $60 per ton, 
or a total of about $62 million per year. 

Proper long-range planning can minimize the costs associated with the manage
ment of these wastes, as well as assure protection of the overall quality of 
the environment. This is especially important in Milwaukee County because of 
the large quantities of wastes generated, the growing concern about the avail
ability, cost, and environmental problems related to the use of landfills for 
the long-term disposal of solid wastes, and the potential to make productive 
use of this resource. 

Under a countywide solid waste management study, a practical, long-range plan 
for solid waste management can be developed which considers solid waste as a 
potential resource rather than as just a disposal problem. The solid waste 
management alternatives available offer choices which can minimize the long
term solid waste problems of the County, while maximizing long-range resource 
recovery benefits. The current solid waste management practices in the County 
should lend themselves to improvement through a positive, comprehensive county
wide approach. 

The development of a county solid waste management plan, as outlined in a proj
ect description prepared by the Commission in May 1984, was approved by the 
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Milwaukee County Board in July 1984. A Wisconsin Fund grant application was 
submitted on December 21, 1983, pursuant to Chapters NR 185 and 186 of the 
Wisconsin Administrative Code. A state grant was received on June 25, 1984, 
and work was initiated on the study early in 1985. To provide for the more 
active participation of the interests concerned, the study was conducted under 
the guidance of a Technical Coordinating and Advisory Committee. This Commit
tee is a subcommittee of the Countywide Solid Waste Task Force which was crea
ted in 1984 jointly by the Intergovernmental Cooperation Council, Milwaukee 
County, and the City of Milwaukee. 

The primary purpose of the plan preparation effort was to provide an assess
ment of solid waste management needs and to develop a strategy for meeting 
those needs to the year 2010 while providing for the protection of public 
health and the environment. Eleven solid waste management objectives were 
established to guide plan preparation: 

1. The development of a solid waste management system which will effectively 
protect the public health, welfare and quality of life within Milwaukee 
County. 

2. The development of a solid waste management system which will effectively 
protect the quality of the groundwater and surface water resources and 
minimize the possibility of pollution and depletion. 

3. The development of a solid waste management system which will be prop
erly related to the natural resources and which will enhance the overall 
quality of the environment. 

4. The development of a solid waste management system which will effectively 
serve existing and future land uses and promote implementation of sound 
land use planning concepts and zoning practices. 

5. The development of a solid waste management system which will accommo
date existing and future residential, commercial, institutional, and 
industrial development. 

6. The development of a solid waste management system which will maximize 
the recovery and utilization of both material and energy resources con
tained in the solid waste stream. 

1. The development of a solid waste management system which will be compat
ible with the waste management plans of adjoining counties and which will 
be adaptable to development of a regional solid waste management plan. 

8. The development of a solid waste management system which will meet per
tinent local, state, and federal regulations. 

9. The development of a solid waste management system which will efficiently 
and effectively meet all of the other stated objectives at the lowest 
cost possible. 

10. The development of a solid waste management system which will be flexi
ble and readily adaptable to changing needs. 
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11. The development of a solid waste management system which is compatible 
with major private resource recovery plans. 

INVENTORY AND ANALYSES 

The man-made and natural features which form the environment of Milwaukee 
County are important considerations in solid waste management planning. An 
understanding of these features, in addition to a knowledge of the existing 
solid waste sources, the quantity and character of the solid wastes generated, 
and the existing solid waste management systems, is essential to sound solid 
waste management planning. 

Population and Economic Activity 

The geographic area considered in the Milwaukee County solid waste management 
study was defined as all of Milwaukee County, which has an areal extent of 
about 242.5 square miles. A total of 19 general-purpose local units of govern
ment and one special-purpose unit of government are located within the study 
area, including 10 cities and 9 villages. The special-purpose local unit of 
government is the Milwaukee Metropolitan Sewerage District. Milwaukee County 
is the most heavily urbanized county in the State; however, there remains ample 
opportunity for continued growth and development. The County is the heart of 
the highly urbanized seven-county Southeastern Wisconsin Region and is bounded 
by Racine County and the Racine urbanized area on the south, the rapidly urban
izing Waukesha County on the west, and the rapidly urbanizing Ozaukee County on 
the north. Still largely rural, Washington and Walworth Counties lie to the 
northwest and southwest, respectively, while Kenosha County and the Kenosha 
urbanized area lie to the south beyond Racine County but wi thin ready com
muting distance. The large Chicago urbanized area lies about 85 miles to 
the south. 

Land Use and Zoning 

The type, intensity, and spatial distribution of the various urban and rural 
land uses are important determinants of the solid waste management needs of an 
area. As of 1980, urban land uses comprised 164 square miles in the County, or 
68 percent of the total area of the County, with residential land use compris
ing 74 square miles, or 45 percent of the total urban land uses and 30 percent 
of all land uses in the County. Transportation land use was the next most pre
dominant urban land use, constituting about 56 square miles, or 34 percent of 
the urban land uses and about 23 percent of all land uses in the County. The 
remaining urban land uses--commercial, industrial, governmental and institu
tional, and recreational--made up about 34 square miles, or 21 percent of the 
urban land uses and about 15 percent of the total land uses in the County. 
Rural land use still occupied about 78 square miles, or about 32 percent of 
the total area of the County, in 1980. The predominant rural land use was agri
cultural, encompassing about 36 square miles, or about 46 percent of the rural 
land uses and about 15 percent of all the land uses in the County. The remain
ing rural land uses--surface waters, wetlands, woodlands, and other open land-
made up about 42 square miles, or 54 percent of the rural land uses and about 
17 percent of all the land uses in the County. 

Municipalities within Milwaukee County generally follow sound land use zoning 
practices to direct urban growth into those areas most suitable for such 
growth, while protecting the most significant environmental features present. 

355 



There is no county zoning in Milwaukee County, as all of the County lies within 
incorporated areas. A review of the zoning ordinances of the 19 communities in 
the County indicated that most do not presently have zoning districts that per
mit solid waste management facilities such as sanitary landfills or incinera
tors. However, five communities--the Cities of Franklin, Glendale, and West 
Allis and the Villages of Brown Deer and Hales Corners--have zoning districts 
that do permit solid waste disposal, processing, or incineration facilities. 

Public Utility and Transportation Systems 

Urban development is highly dependent upon the public utility systems and 
transportation networks which serve the various urban land uses with power, 
light, communications, water, and sewerage, and with person and goods trans
port. Public utility and transportation systems are of particular importance 
to solid waste management planning owing to their impact on solid waste quanti
~ies, the need for and cost of transporting solid waste, and the constraints 
which the location of these systems may place on the siting of solid waste 
management facilities. Such systems are of indirect concern in solid waste 
management planning because of their influence on land use development. The 
two large public sewage treatment plants in the study area which serve most 
Milwaukee County residents are also of importance to solid waste management 
planning because they may be expected to continue to generate solid waste in 
the form of sludge, and because landfill leachate treatment and disposal may 
involve a municipal sewage treatment facility. Transportation systems in the 
County also have a direct impact on solid waste management. Vehicle vertical 
clearances lmd weight limits on various types of roadways had to be taken into 
consideration during the review of alternative transportation systems to deter
mine the most feasible, cost-effective means for transporting the solid waste 
to disposal facilities. In addition, the locations of the nine airports and 
landing strips in the County were reviewed with regard to landfill siting 
restrictions near airports. 

Natu ra I Resou rce Base 

The natural resource base is an important factor shaping the economic base of 
Milwaukee County and an important determinant of the development potential of 
the County. Accordingly, the natural resource base must be carefully considered 
in any solid waste management planning effort to ensure the environmentally 
safe and economic processing and disposal of solid wastes. The principal ele
ments of the natural resource base pertinent to solid waste management planning 
that were evaluated under the study were climate, topography, geology, soils, 
vegetation, fish and wildlife habitat, and groundwater and surface water 
resources. The resulting data were utilized in the evaluation of areas that 
may be suitable for the siting of solid waste disposal facilities. 

Climate has a significant impact on the operation of landfills. Snow cover, low 
temperatures, and frost penetration can all affect the operation of solid waste 
disposal facilities during winter. Glaciation has largely determined the topog
raphy, geology, and soils of the County. The principal topographic features in 
the County include ground moraines, outwash terraces, steep escarpments along 
Lake Michigan, wetlands, streams, and lakes. Bedrock formations underlying the 
unconsolidated surface deposits consist of dolomitic limestone, shale, sand
stone, and crystalline rocks. The diverse nature of the soils found in ~ilwau
kee County is indicated by the results of the detailed operational soil surveys 
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which have been completed for the entire County under the regional planning 
program. Those results are documented in SEWRPC Planning Report No.8, Soils 
of Southeastern Wisconsin. Suitability ratings of the various soils for land
fill construction are available which, together with the detailed soils maps, 
provide an important basis for the evaluation of potential landfill sites. 
Definitive knowledge of the topography, geology, and soils is particularly 
important to an evaluation of the suitability of potential landfill sites. 

The most important elements of the natural resource base of Milwaukee County 
occur in a roughly linear pattern in the landscape termed environmental corri
dors. These corridors contain the best remaining woodlands, wetlands, wildlife 
habitat areas, surface waters and associated undeveloped shorelands and flood
lands, areas of organic soils, areas containing rough topography and signifi
cant geological formations, existing and potential park and open space sites, 
historic sites and structures, and scientific and natural areas. In all, about 
9,700 acres, or about 6.3 percent of the County, have been classified as pri
mary environmental corridors. The preservation of these corridors in essen
tially natural, open space uses will do much to protect the overall quality of 
the environment, to avoid the creation of serious and costly environmental 
problems such as flooding and water pollution, and to avoid the creation of 
developmental problems such as failing foundations for roads and structures, 
excessive stormwater infiltration into sewer systems, and wet basements. 

Solid Waste Sources, Quantity, and Character 

A knowledge of the characteristics, amount, and sources of solid waste is 
essential to the development of an efficient and environmentally sound solid 
waste management plan. In 1984 the solid wastes generated in Milwaukee County 
that were considered in the development of the management plan were categor
ized as residential, commercial, industrial, and special, and totaled about 
1,033,000 tons, or 6.0 pounds per capita per day. Of this total, about 447,500 
103,000 tons, or 0.6 pound per capita per day, were classified as special 
wastes. Special wastes generally included bulk materials such as appliances 
and furniture, construction and demolition debris, and trees and brush. It 
should be noted that the above quantities do not include approximately 13,000 
tons of residential, 250,000 tons of industrial, 55,000 tons of commercial, 
and 62,000 tons of special solid wastes which are estimated to be recycled 
annually. Paper, comprising about 399,000 tons, or 39 percent of the total, 
was estimated to constitute the largest portion of the solid waste stream in 
1984, with foundry sand, metal, food, construction and demolition debris, and 
glass representing 9, 8, 7, 6, and 5 percent, respectively. The remaining com
ponents of the solid waste load, including plastic, yard wastes, lumber, tex
tiles, and bulk and unclassified materials, made up about 26 percent of the 
total solid waste stream. 

The seasonal variation of solid waste is a significant factor in Milwaukee 
County. The highest amounts are generated in the months of May, June, and 
August, about 95,000 tons per month. The lowest amounts are generated in the 
months of December, January, and February, about 75,000 tons per month. 
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Existing Solid Waste Management Systems 

Solid waste management functions include storage, source separation, collec
tion, transportation, transfer, processing, and disposal. 

Storage of solid waste is defined as the temporary holding of the material in 
containers either prior to collection, or following collection at a transfer 
or processing station. Proper storage is an important element of an efficient 
collection system. Most private residents in the study area utilize standard, 
leak-proof, galvanized metal or heavy-duty plastic trash cans, mobile carts, 
or heavy-duty plastic bags. In addition to these individual containers, larger, 
bulk portable containers designed for mechanized collection are used at most 
commercial and industrial establishments, and in some multifamily residential 
areas. 

Source separation and recycling programs can be divided into pre-collection, 
whereby recyclable goods are separated prior to recycling, and post-collection, 
which requires removal of recyclable items after they have been mixed with the 
rest of the solid waste stream. Solid wastes are recycled in several ways 
within the County. Most significant are the recycling programs that are rou
tinely carried out by many of the industries in the County. The industrial 
W.lstes recycled in the County total about 250,000 tons, or 42 percent of the 
total of such wastes produced, and include paper and cardboard, scrap aluminum, 
scrap steel, oil and grease, chemicals, and plastics. Similarly, it is esti
mated that 55,000 tons, or 29 percent, of the commercial wastes generated are 
re·;ycled. These wastes are recycled both by internal manufacturing processes 
and by transportation to recycling centers, both within and outside the County. 
A second type of recycling which is practiced in the County is source separa
tion by citizens of paper, aluminum, glass, and oil with collection by local 
community groups. Most of these recycling activities are carried out by private 
nonprofit groups such as local service clubs, scout groups, and high school 
classes. Another type of source separation recycling that is conducted in the 
County is the separation of bulky "white goods," such as discarded stoves and 
refrigerators. This separation is done both by individuals prior to collection 
and by landfill operators following receipt of collected solid wastes. In all, 
it is estimated that 13,000 tons, or 3 percent, of the residential solid wastes 
generated annually in the County are recycled. 

Collection and transportation of solid wastes includes the gathering or picking 
up of solid wastes from the various sources and the hauling of these wastes to 
the locations where the contents of the collection vehicles are emptied. Munic
ipal and private collection services are the two methods of collection and 
transportation presently utilized in the study area. Municipalities provide 
the majority of the residential solid waste collection and transportation ser
vices in Milwaukee County in the Cities of Cudahy, Glendale, Milwaukee, Oak 
Creek, South Milwaukee, Wauwatosa, and West Allis, and the Villages of Bayside, 
Fox Point, Greendale, River Hills, Shorewood, West Milwaukee, and Whitefish 
Bay. I Private collection and transportation contractors haul residential 

Inuring 1987, the City of Glendale changed from a municipal to a private col
lection system. 
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wastes in the Cities of Franklin, Greenfield, and St. Francis, and in the Vil
lages of Brown Deer and Hales Corners. There are 115 licensed private collec
tion services operating in the study area which serve residential, commercial, 
and industrial waste generators. 

Transfer and transportation of solid wastes refers to the means, facilities, 
and equipment used to transfer wastes from small collection vehicles to larger 
vehicles and to transport the wastes to either processing centers or disposal 
sites. Transfer stations are an important aspect of solid waste management 
efforts in Milwaukee County. There are presently eight transfer stations opera
ted in the County. They are owned and operated by municipalities and the pri
vate sector. These eight stations serve as temporary disposal and consolidation 
points for all or part of the residential and some commercial refuse collected 
in the Cities of Cudahy, Glendale, Milwaukee, Wauwatosa, and West Allis, and 
the Villages of Shorewood, West Milwaukee, and Whitefish Bay. In addition, 
small compactors are used to consolidate a portion of the solid wastes genera
ted in the City of Greenfield and the Village of Greendale. It is estimated 
that 390,000 tons, or about 87 percent, of the residential solid wastes 
generated annually in Milwaukee County are transported to one of these eight 
transfer stations. 

Processing of solid wastes refers to the transformation of the physical or 
chemical characteristics of solid waste by mechanical, chemical, or biological 
processes. Processing is practiced either to improve the efficiency of hauling 
and disposing of wastes, to recover recyclable materials, or to convert the 
waste to intermediate products or to energy by incineration or biodigestion. 
This processing involves the use of chippers to reduce the volume of trees and 
brush, with subsequent disposal in landfills or compost piles. Processing of 
residential, commercial, and industrial wastes that are recycled also occurs. 
Further, approximately 40 active small-scale incinerators are operated by com
mercial, industrial, and institutional generators of solid and some liquid 
wastes throughout the County. 

Disposal of the majority of solid wastes in the study area is accomplished by 
landfilling. As of 1984, there were 21 licensed active landfills recelvJ.ng 
wastes from Milwaukee County. Of these 21 sites, 12 are located in Milwaukee 
County. 

Importantly, more than 75 percent of the solid wastes generated in the County 
that are the subject of this study are landfilled at four commercial general
use landfills: two large landfills owned and operated by Waste Management of 
Wisconsin, one located in the City of Franklin in Milwaukee County, and one 
located in the Villages of Germantown in Washington County and Menomonee Falls 
in Waukesha County; the Browning and Ferris landfill located in the Town of 
Barton, Lake County, Illinois; and the Land Reclamation landfill located in 
the Town of Mt. Pleasant, Racine County. 

Utilizing the inventory data collected, the costs of existing solid waste 
management in the County were estimated. The cost in 1984 of the collection, 
transportation, and disposal of residential, commercial, and industrial wastes 
in the study area was estimated to be $56,162,242, or about $60.39 per ton and 
$60.13 per capita per year. 
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ANTICIPATED GROWTH AND CHANGE 

The Milwaukee County solid waste management planning effort is intended to 
identify the solid waste management needs of the County through the year 2010 
and to propose the best means of meeting the future as well as existing needs. 
Formulation of such a long-range solid waste management plan requires informa
tion regarding future population, household numbers, and employment levels in 
the study area in order to assess the probable quantity, character, and spatial 
distribution of the solid wastes generated. 

Traditionally, long-range system planning has involved the preparation of a 
single forecast of future levels of population, economic activity, and land 
use demand, and the use of this forecast in the design, test, and evaluation 
of alternative system plans. This approach has worked well in periods of rela
tive stability, when historic trends in the factors underlying and influencing 
changes in population and economic activity levels could be reasonably expected 
to extend over the plan design period. During periods of major changes in 
social and economic conditions, a different approach to long-range system plan
ning becomes necessary. 

Under this approach, the development, test, and evaluation of alternative plans 
is based not upon a single most probable forecast of future conditions, but 
rather upon a number of futures chosen to represent a range of conditions that 
may be expected to occur over the plan design period. The purpose of this 
approach is to permit the evaluation of alternative plans over a variety of 
possible future conditions so as to identify those alternatives that perform 
well under a wide range of such conditions. The alternative futures used under 
this approach are selected to represent the reasonable extremes of a range of 
conditions on the assumption that alternative plans which perform well under 
the extremes of a range will also perform well at intermediate points in the 
range. In this way, plans that can be expected to remain viable under greatly 
varying future conditions can be identified. The Commission utilized the 
"alternative futures" approach to develop the series of projections presented 
herein. Using this approach, three alternative future scenarios were postula
ted, two intended to identify extremes and one intended to identify an inter
mediate future--that is, a future that lies between the extremes. Critical 
social and economic factors that could be expected to have an impact on mor
tality, fertility, and migration rates over the next 25 years within the 
United States, the State, and the Region were examined, and a reasonably 
extreme range of values was established for each component of population 
change by logically linking various rates of component change to the critical 
social and economic factors. This provided "most reasonably optimistic" and 
"most reasonably pessimistic" scenarios of population change by combining all 
factors that were internally consistent and would create favorable conditions 
for economic and population growth within the Region, and by similarly combin
ing all factors that would create unfavorable conditions for economic and popu
lation growth within the Region. 

PopUlation, Households, and Employment 
Utilized in Alternative Plan Design 

Following review of potential future conditions, it was concluded that the 
development of alternative solid waste management plans should be based 
upon the intermediate future population and employment levels. Using this 
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alternative, the solid waste management plan would be based upon a year 2010 
resident county population of about 911,300 persons, a level slightly below 
the 1980 resident population level, but a reasonable indication of possible 
future conditions given efforts to halt the continued decline of population 
levels in the County, and providing a reasonably conservative approach to 
facility sizing. Under this assumed condition, approximately 403,000 house
holds, an increase of about 11 percent over 1980 levels, were also anticipated 
for the year 2010. 

Sources 
esign 

Estimates of the quantities of solid wastes that may be expected to be gener
ated in the study area through the year 2010 were developed. The estimates were 
based upon anticipated solid waste generation rates and assumed future popula
tion and economic activity levels under moderate growth, centralized land use 
pattern condi tions. About 1,122,000 tons per year of solid waste may be 
expected to be generated within the study area by the year 2010. This repre
sents an increase of about 89,000 tons per year, or 9 percent, over the 1984 
average annual solid waste load. Residential and commercial solid wastes would 
increase to about 665,000 tons per year, or 14 percent; industrial waste loads 
would remain at about 347,000 tons per year; and special wastes would increase 
to about 110,000 tons per year, or 7 percent. The composition of the solid 
waste stream has been assumed to be about the same as under existing 1984 con
ditions. 

The monthly variation of solid wastes, and the combustibility of solid wastes, 
are important considerations in the development and evaluation of solid waste 
management alternatives. Generally, the greatest quantities of solid wastes 
are generated durin8 the summer and fall. with lesser amounts produced in the 
winter. For example, in May. June, and August, solid waste quantities are pro
jected to be 107 pe:ccent, 116 percent, and 109 percent, respectively, of the 
monthly average, while in December, January, and February, solid waste quanti
ties are projected to be about 89 percent, 89 percent, and 87 percent, respec
tively, of the monthly average. However, if only residential solid wastes are 
considered, solid waste quantities are anticipated to range from about 145 
percent of the monthly average in June, to about 70 percent of the monthly 
average in February. The heating value of the total solid waste stream was 
estimated to be 4,500 British thermal units (BTU's) per pound, with a moisture 
content of 27 percent by weight and an ash content of 22 percent by weight. 

LANDFILL AND INCINERATOR SITING ANALYSIS 

A sanitary landfill is a necessary component of any county solid waste manage
ment system. Even alternative solid waste management systems incorporating a 
high degree of resource recovery, including incineration of waste for the gen
eration of energy, require landfill disposal of incinerator ash and of mater
ials which cannot be removed from the waste stream and otherwise recycled. 
Landfill disposal is also required as a backup system during periods when the 
resource recovery systems are not operational. An important aspect of the Mil
waukee County solid waste management planning effort is the development of an 
alternative solid waste management plan based upon incineration of combustible 
wastes. Accordingly. the planning effort included an analysis designed to iden
tify areas having high, moderate, and low· potential for landfill siting, and 
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also included an incinerator siting analysis. The general siting analysis con
sisted of an evaluation of the available data on the cultural and natural 
resource base of the planning area in relation to pertinent environmental pro
tection, engineering, and regulatory criteria. The criteria utilized in the 
analysis were based on the requirements of Chapter 144 of the Wisconsin Stat
utes and Chapters NR 140 and NR 180 of the Wisconsin Administrative Code, and 
on other pertinent engineering and transportation requirements for the initial 
screening of potential landfill or incinerator sites. The information from the 
analyses was utilized in considering the feasibility of the landfill and incin
eration components included in the alternative plans as described in Chapters 
V and VI I of this report. 

The system planning level siting analyses are designed to be followed by 
more site-specific analyses of the best sites within Milwaukee County. The 
findings of this report were limited to the results of the general system 
level analyses. 

The criteria applied in the landfill siting analysis were categorized as relat
ing to geology, topography, soils, groundwater, surface water, environmentally 
significant areas, urban land uses, transportation routes, and historical and 
archaeological sites. In some cases, application of the criteria precluded use 
of a proposed landfill site, while in other cases, it limited the site's poten
tial. For the purposes of the general siting analysis, the criteria were 
applied in a conservative manner in order not to categorically eliminate sites 
that may have potential for landfill development when further evaluated on a 
site-specific basis. 

The criteria applied in the incinerator siting analysis were categorized as 
relating to existing urban land uses, location of transfer stations, transpor
tation routes, potential energy users, historic sites, and air quality. As in 
the landfill siting analysis, application of criteria may sometimes preclude 
use of a proposed incinerator site, while in other cases it may only limit the 
site potential. 

Site Location Ranking 

Three suitability classifications were used for landfill siting, as shown on 
Map 33 in Chapter IV. The total area of the County--155, 193 acres--was ini
tially considered for landfill development in the study area. Of this total, 
approximately 154,413 acres, or 99 percent, were categorized as having a low 
potential for landfill siting. The large extent of this area is due primarily 
to the extent of urbanization within the County. In addition, approximately 
780 acres, or less than 1 percent of the total area of the County, were clas
sified as having only moderate potential for landfill siting. This potential, 
however, is somewhat limited, as any sites located in these areas may be 
expected to require more intensive engineering and to entail high site develop
ment costs. It can be noted that no areas of the County are considered to have 
a high potential for a landfill site. However, the general siting analyses have 
focused on physical criteria that have been used chiefly for evaluating sites 
for general, mixed-refuse solid waste landfills. There are somewhat different 
design requirements for landfills designated only for particular solid wastes, 
such as incinerator ash. Sites with low or moderate potential might be more 
readily engineered for these special-use landfills. These areas should be given 
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first consideration in future landfill siting studies should it be concluded 
that a new landfill is to be part of the recommended plan. 

With regard to incinerator siting, 17 potential sites were determined to have 
high enough potential to warrant further consCideration, as shown on Map 34 in 
Chapter IV. More detailed analysis of these sites is necessary to determine 
their cost-effectiveness and overall feasibility. 

INVENTORY AND GENERAL EVALUATION OF 
SOLID WASTE MANAGEMENT TECHNIQUES 

The development of a solid waste management plan requires an evaluation of 
potential techniques for each solid waste management function which may be 
applicable within the study area, including source reduction, source separa
tion, storage, collection, transfer, transportation, processing, treatment, 
resource recovery, and disposal. The solid waste management functions and 
techniques considered viable for application in Milwaukee County and accord
ingly considered further in the development of the alternative plans were 
as follows: 

1. Source separation conSisting of pre-collection separation of solid wastes 
into recoverable and nonrecoverable fractions by segregating one or more 
materials, such as paper, glass, plastic, or metal, with subsequent 
transport to recycling centers. 

2. Storage of solid wastes in a manner similar to existing practices utiliz
ing cans, bags, carts, and bulk containers. 

3. Collection of solid wastes utilizing the existing municipal and private 
collection systems. 

4. Transfer of solid was"tes from individual vehicles to bulk containers and 
from collection trucks to large-capacity trucks or bulk containers. 

5. Transportation of solid wastes in large-capacity vehicles. 

6. Processing of solid wastes by shredding and/or incineration. 

7. Resource recovery through combustion of a portion of the solid waste to 
produce steam and/or electricity or processing of solid waste to produce 
refuse-derived fuel. 

8. Disposal utilizing sanitary landfilling technology. 

ALTERNATIVE SOLID WASTE MANAGEMENT PLANS CONSIDERED 

Fifteen major alternative and three accessory alternative solid waste manage
ment plans were formulated and evaluated. The evaluation considered the capital 
and operating costs and environmental impacts of each alternative. Each of the 
major alternatives considered was designed to accommodate the total residen
tial, commercial, industrial, and special waste streams anticipated to be 
generated in Milwaukee County through the year 2010. On the average, this 
quantity was estimated to be 1,035,000 tons of solid waste per year. 
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Alternative Plan 1: Continued Use of 
Existing Solid Waste Management Systems 

The first alternative plan consists of the continued use of the entire exist
ing solid waste management system, including existing storage, collection, and 
transfer station systems, and the establishment of a countywide residential 
solid waste recycling program. Unrecycled residential, commercial, and indus
trial solid wastes would be disposed of primarily at six existing commercial 
general-use landfills, one of which is located within Milwaukee County. The 
seven existing private special-use landfills that are located in the County 
would continue to receive the materials these landfills are intended to handle. 
This alternative includes provisions for the improvement of existing facilities 
anticipated to continue operating through the plan period, but which are not 
now in compliance with state solid waste management regulations. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 1 is $563,000 for the needed 
recycling centers , with an average annual operation and maintenance cost, 
including all landfilling capital costs which were assumed to be incurred 
incrementally over the plan period, of $30,714,000. The total average annual 
cost of capital and operation and maintenance is $30,763,000, or about $30 per 
ton of solid waste. 

Alternative Plan 2: Disposal at a Single 
Existing Commercial General-Use Landfill and 
at Seven Existing Private Special-Use Landfills 

The second alternative plan consists of the continued use of the existing 
solid waste storage, collection, and transfer station systems; initiation of a 
countywide residential solid waste recycling program; and disposal of unrecy
cled solid wastes at a single existing commercial general-use landfill located 
within the County and at seven existing private special-use landfills, all of 
which are located within the County. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 2 is $563,000, with an average 
annual operation and maintenance cost, including all landfilling capital costs 
which were assumed to be incurred incrementally over the plan period, of 
$31,604,000. The total average annual cost of capital and operation and main
tenance is $31,653,000, or about $31 per ton of solid waste. 

Alternative Plan 3: Disposal at Two Existing Commercial General
Use Landfills and at Seven Existing Private Special-Use Landfills 

The third alternative plan consists of the continued use of the existing solid 
waste storage, collection, and transfer station systems; initiation of a 
countywide residential solid waste recycling program; and disposal of unrecy
cled solid wastes at two existing commercial general-use landfills, one of 
which is located within the County, and at seven existing private special-use 
landfills, all of which are located within the County. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 3 is $563,000, with an average 
annual operation and maintenance cost, including all landfilling capital costs 
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which were assumed to be incurred incrementally over the plan period, of 
$30,521,000. The total average annual cost of capital and operation and main
tenance is $30,570,000, or about $30 per ton of solid waste. 

Alternative Plan 4: Processing of a Portion of the 
Solid Wastes at a Single I ncinerator Designed for Steam 
Production, with Disposal at Two Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

The fourth alternative plan consists of the continued use of the existing solid 
waste storage, collection, and transfer station systems; initiation of a 
countywide residential solid waste recycling program; combustion of a portion 
of the unrecycled solid wastes generated in the County at one incinerator with 
a capacity of 1,200 tons of solid waste per day designed for steam generation; 
and disposal of the remaining unrecycled and unincinerated solid wastes at two 
existing commercial general-use landfills, one of which is located within the 
County, and at seven existing private special-use landfills, all of which are 
located within the County. 

Thr estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 4 is $86,462,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be incurred incrementally over the plan period, of 
$19,811,000, and including a credit of $10,225,000 from steam sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$27,350,000, or about $26 per ton of solid waste. 

Alternative Plan 5: Processing of a Portion of the Solid 
Wastes at a Single I ncinerator Designed for Electric Power 
Generation, with Disposal at Two Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

The fifth alternative plan consists of the continued use of the existing solid 
waste storage, collection, and transfer station systems; initiation of a 
countywide residential solid waste recycling program; combustion of a portion 
of the unrecycled solid wastes generated in the County at one incinerator with 
a capacity of 1,200 tons of solid waste per day des igned for electric power 
generation; and disposal of the remaining unrecycled and unincinerated solid 
wastes at two existing commercial general-use landfills, one of which is loca
ted within the County, and at seven existing private special-use landfills, 
all of which are located within the County. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 5 is $100,893,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be incurred incrementally over the plan period, 
of $23,690,000, and including a credit of $6,610,000 from electricity sale 
revenues. The total average annual cost of capital and operation and mainte
nance is $32,488,000, or about $31 per ton of solid waste. 
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Alternative Plans 6 and 6A: Processing of a Portion of the Solid 
Wastes at Two Separate I ncinerators Designed for Steam Production, 
with Disposal at Two Existing Commercial General-Use Landfills 
and at Seven Existing Private Special-Use Landfills 

The sixth alternative plan consists of the continued use of the existing solid 
waste storage, collection, and transfer station systems; initiation of a 
countywide residential solid waste recycling program; combustion of a portion 
of the unrecycled solid wastes generated in the County at two separate incin
erators with a combined capacity of 1,200 tons per day designed for steam gen
eration; and disposal of the remaining unrecycled and unincinerated solid 
waste at two existing commercial general-use landfills, one of which is loca
ted within the County, and at seven existing private special-use landfills, all 
of which are located within the County. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 6 is $97,857,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be incurred incrementally over the plan period, of 
$19,986,000, and including a credit of $10,098,000 from steam sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$28,496,000, or about $28 per ton of solid waste. 

As part of the evaluation under Alternative Plan 6, a subalternative--Alterna
tive 6A--was also investigated which also provided for processing of a portion 
of the solid waste generated in the study area at two incinerators providing 
for steam production. This alternative plan is the same as Alternative 6 except 
that the incinerator facility located at the Americology transfer station site 
would have a capacity of 1,000 tons of solid waste per day, as opposed to 800 
tons per day. With this additional capacity plus the capacity of 400 tons per 
day at the second incinerator located at the Northwest transfer station site, 
the capacity of the incineration system would be 1,400 tons of solid waste per 
day under the subalternative, compared to 1,200 tons per day under Alternative 
6. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 6A is $114,860,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be incurred incrementally over the plan period, of 
$17,995,000, and including a credit of $11,841,000 from steam sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$28,011,000, or about $27 per ton of solid waste. 

Alternative Plan 7: Processing of a Portion of the Solid 
Wastes at Three Separate I ncinerators Designed for Steam 
Production, with Disposal at Two Existing Commercial General
Use Landfills and at Seven Existing Private Special-Use Landfills 

The seventh alternative plan consists of the continued use of the existing 
solid waste storage, collection, and transfer station systems; initiation 
of a countywide residential solid waste recycling program; combustion of a 
portion of the unrecycled solid wastes generated in the County at three separ
ate incinerators with a combined capacity of 1,200 tons of solid waste per day 
designed for steam generation; and disposal of the remaining unrecycled and 
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unincinerated solid wastes at two existing commercial general-use landfills, 
one of which is located within the County, and at seven existing private 
special-use landfills, all of which are located within the County. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 7 is $93,400,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be incurred incrementally over the plan period, of 
$20,557,000, and including a credit of $9,964,000 from steam sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$28,701,000, or about $28 per ton of solid waste. 

As part of the evaluation under Alternative Plan 7, a subalternative--Alterna
tive 7A--was also investigated which also provided for processing of a portion 
of the solid waste generated in the study area at three incinerators providing 
for steam production. This alternative plan is the same as Alternative 7 except 
that the incinerator facility located at the Americology transfer station site 
would have a capacity of 900 tons of solid waste per day, as opposed to 700 
tons per day. With this additional capacity plus the capacity of 500 tons per 
day at the incinerators located at the Northwest transfer station site and at 
the South Shore sewage treatment plant, the capacity of the incineration facil
ities would be 1,400 tons per day, compared to a capacity of 1,200 tons per 
day for the facilities included under Alternative 7. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 7A is $105,900,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be incurred incrementally over the plan period, of 
$18,481,000, and including a credit of $11,707,000 from steam sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$27,715,000, or about $27 per ton of solid waste. 

Alternative Plans 8 and 8A: Processing of a Portion of the Solid 
Wastes at Five Separate Incinerators Designed for Steam Production, 
with Disposal at Two Existing Commercial General-Use Landfills and 
at Seven Existing Private Special-Use Landfills 

The eighth alternative plan consists of continued use of the existing solid 
waste storage, collection, and transfer station systems; initiation of a 
countywide residential solid waste recycling program; combustion of a portion 
of the unrecycled solid wastes generated in the County at five separate incin
erators with a combined capacity of 1,200 tons of solid waste per day designed 
for steam generation; and disposal of the remaining unrecycled and uninciner
ated solid wastes at two existing commercial general-use landfills, one of 
which is located within the County, and at seven existing private special-use 
landfills, all of which are located within the County. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 8 is $99,587,000, with an average 
annual net operation and maintenance cost, including all landfilling capital 
costs which were assumed to be incurred incrementally over the plan period, of 
$21,691,000, and including a credit of $9,828,000 from steam sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$30,375,000, or about $29 per ton of solid waste. 
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As part of the evaluation under Alternative Plan 8, a subalternative--Alterna
tive 8A--was also investigated which also provided for processing of a portion 
of the solid waste generated in the study area at five incinerators providing 
for steam production. This alternative plan is the same as Alternative 8 except 
that the incinerator facility located at the Americology transfer station site 
would have a capacity of 800 tons of solid waste per day, as opposed to 600 
tons per day. With this additional capacity, plus the capacity of 600 tons per 
day at the incinerators located at the Northwest transfer station site, the 
Milwaukee County grounds, the Lincoln Avenue transfer station, and the South 
Shore sewage treatment plant, the capacity of the incineration facilities is 
1,400 tons per day, compared to a capacity of 1,200 tons per day under Alterna
tive 8. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 8A is $115,200,000, with an average 
annual net operation and maintenance cost of $19,543,000, including all land
filling capital costs which were assumed to be incurred incrementally over the 
plan period, and including a credit of $11,572,000 from steam sale revenues. 
The total average annual cost of capital and operation and maintenance, includ
ing all landfilling costs, is $29,588,000, or about $29 per ton of solid waste. 

Alternative Plan 9: Processing of a Portion of the Solid Wastes 
at Two Separate Incinerators Designed for Electric Power Generation, 
with Disposal at Two Existing Commercial General-Use Landfills and 
at Seven Existing Private Special-Use Landfills 

The ninth alternative plan consists of continued use of the existing solid 
waste storage, collection, and transfer station systems; initiation of a 
countywide residential solid waste recycling program; combustion of a portion 
of the unrecycled solid wastes generated in the County at two separate incin
erators with a combined capacity of 1,200 tons of solid waste per day designed 
for electric power generation; and disposal of the remaining unrecycled and 
unincinerated solid wastes at two existing commercial general-use landfills, 
one of which is located within the County, and at seven existing private 
special-use landfills, all of which are located within the County. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 9 is $108,870,000, with an average 
annual operation and maintenance cost, including all landfilling capital costs 
which were assumed to be incurred incrementally over the plan period, of 
$24,472,000, including a credit of $5,878,000 from electricity sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$33,965,000, or about $33 per ton of solid waste. 

Alternative Plan 10: Processing of a Portion of the Solid 
Wastes at Three Separate Incinerators Designed for Electric Power 
Generation, with Disposal at Two Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

The tenth alternative plan consists of continued use of the existing solid 
waste storage, collection, and transfer station systems; initiation of a 
countywide residential solid waste recycling program; combustion of a portion 
of the unrecycled solid wastes generated in the County at three separate incin
erators with a combined capacity of 1,200 tons of solid waste per day designed 
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for electric power generation; and disposal of the rema1n1ng unrecycled and 
unincinerated solid wastes at two existing commercial general-use landfills, 
one of which is located within the County, and at seven existing private 
special-use landfills, all of which are located within the County. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 10 is $104,760,000, with an average 
annual operation and maintenance cost, including all landfilling capital costs 
which were assumed to be incurred incrementally over the plan period, of 
$24,864,000, including a credit of $5,857,000 from electricity sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$33,999,000, or about $33 per ton of solid waste. 

Alternative Plan 11: Processing of a Portion of the Solid Wastes 
at Five Separate I ncinerators Designed for Electric Power 
Generation, with Disposal at Two Existing Commercial General-Use 
Landfills and at Seven Existing Private Special-Use Landfills 

The eleventh alternative plan consists of continued use of the existing solid 
waste storage, collection, and transfer station systems; initiation of a 
countywide residential solid waste recycling program; combustion of a portion 
of the unrecycled solid wastes generated in the County at five separate incin
erators with a combined capacity of 1,200 tons of solid waste per day designed 
for electric power generation; and disposal of the remaining unrecycled and 
unincinerated solid wastes at two existing commercial general-use landfills, 
one of which is located within the County, and at seven existing private 
special-use landfills, all of which are located within the County. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 11 is $116,840,000, with an average 
annual operation and maintenance cost, including all Ian ,filling capital costs 
which were assumed to be incurred incrementally over the plan period, of 
$26,731,000, and including a credit of $5,148,000 from electricity sale reve
nues. The total average annual cost of capital and operation and maintenance 
is $36,919,000, or about $36 per ton of solid waste. 

Alternative Plan 12: Processing of a Portion of the Solid Wastes 
into a Refuse-Derived Fuel for Incineration with Electric Power 
Generation, and with Disposal at Two Existing Commercial General
Use Landfills and at Seven Existing Private Special-Use Landfills 

The twelfth alternative plan consists of continued use of the existing solid 
waste storage, collection, and transfer station systems; initiation of a 
countywide residential solid waste recycling program; conversion of a portion 
of the unrecycled solid wastes generated in the County into refuse-derived 
fuel (RDF); incineration of the refuse-derived fuel at one incinerator with a 
capacity of 1,000 tons of processed solid waste per day designed for electric 
power generation; and disposal of the remaining unrecycled and unincinerated 
solid wastes and refuse-derived fuel process residue at two existing commercial 
general-use landfills, one of which is located within the County, and at seven 
existing private special-use landfills, all of which are located within the 
County. 
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The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 12 is $90,600,000, with an average 
annual operation and maintenance cost, including all landfilling capital costs 
which were assumed to be incurred incrementally over the plan period, of 
$24,564,000, including a credit of $5,491,000 from electricity sale revenues. 
The total average annual cost of capital and operation and maintenance is 
$32,464,000, or about $31 per ton of solid waste. 

The use of refuse-derived fuel as a supplemental fuel was also considered. 
Under this subalternative--Alternative Plan 12A--portions of the solid wastes 
would be hauled directly to the RDF processing facility, followed by transport 
to the Wisconsin Electric Power Company Oak Creek power plant. This RDF would 
be transported to the Oak Creek plant, units number 1 through 4, where it would 
be co-fired in new fluidized bed boilers which are anticipated to be installed 
during a rehabilitation program. It should be noted that the Wisconsin Public 
Service Commission has not as yet granted the Wisconsin Electric Power Company 
a license for the reconditioning project. For the purpose of this evaluation, 
it is assumed that a mixture of 85 percent coal and 15 percent RDF would be 
co-fired in the boilers. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Alternative Plan 12A, not including costs associated 
with replacement of the existing boilers at the Wisconsin Electric Power Com
pany Oak Creek power plant, is $14,040,000, with an operation and maintenance 
cost of $18,300,000, including all landfilling capital costs which were 
assumed to be incurred incrementally over the plan period. The capital and 
operation and maintenance costs associated with the replacement of the existing 
boilers at the Oak Creek power plant have not been estimated. Those costs would 
be part of a very large project estimated to cost $500,000,000. 

Refined I ncineration Alternatives Analysis 

A refined analysis was conducted of the incineration alternatives to incorpor
ate the refined solid waste quantities to be incinerated, as well as the three 
site options described above. The three alternatives evaluated in this section 
provide for an incineration capacity of approximately 1,800 tons per day to 
incinerate about 530,000 tons per year. The previously presented alternatives 
that include incineration as a component assumed a capacity of about 1,200 to 
1,400 tons per day to incinerate between 330,000 and 390,000 tons per year. 
The larger amount of material estimated to be available for incineration under 
the refined alternatives is due to the higher percentage of the residential 
waste stream in the County assumed to be available for incineration, assuming 
participation by all municipalities once the full system is developed, and to 
the higher quantities of industrial and commercial waste assumed to be incin
erated. 

Refined Alternative A: Under this alternative, three separate incineration 
systems with a combined capacity of about 1,800 tons per day, or 530,000 tons 
per year, designed to generate steam and electric power, would be constructed 
in the County. One facility, with a capacity of 900 tons per day, would be 
located at the Americology transfer station site; one facility, with a capacity 
of 450 tons per day, would be located in the northwestern portion of the 
County; and one facility, also with a capacity of 450 tons per day, would be 
located in the southeastern portion of the County. This alternative is similar 
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to Alternative 7A except that an additional 200 tons per day--or an additional 
55,000 tons per year--would be incinerated. The 900-ton-per-day facility would 
have the capacity to generate approximately 1.2 x 10 9 pounds of steam per year, 
and between 85 and 110 million kilowatt hours per year of electricity. It is 
assumed that the electricity produced at the Americology site would be sold to 
large users of electricity, such as the Jones Island sewage treatment plant or 
the City of Milwaukee water treatment facilities. The 450-ton-per-day facili
ties would each have the capacity to generate approximately 5.4 x 10 8 pounds of 
steam per year, and between 40 and 50 million kilowatt hours per year of elec
tricity. The electricity would be sold to the Wisconsin Electric Power Company 
or, potentially, to a large industrial or institutional user of electric power. 
The facilities would have the potential to sell steam if a market developed; 
however, such sale was not assumed in the analysis. 

The estimated capital cost for the development of these solid waste management 
facilities is $149,973,000. Approximately $7,480,000 per year in revenue would 
be generated from the sale of electricity, resulting in an average annual 
operation and maintenance cost of $21,066,000, including all landfilling capi
tal costs which were assumed to be incurred incrementally over the plan period. 
The total average annual capital and operation and maintenance cost of this 
alternative would be about $3,144,000, or about $33 per ton of solid waste. 

Refined Alternative B: Under this alternative, three separate incineration 
systems with a combined capacity of about 1,800 tons per day, or 530,000 tons 
per year, designed to generate steam and electricity, would be constructed in 
the County. One facility, with a capacity of 900 tons per day, would be located 
at the Milwaukee County grounds in the City of Wauwatosa; one facility, with a 
capacity of 450 tons per day, would be located in the northwestern portion of 
the County; and one facility, also with a capacity of 450 tons per day, would 
be located in the southeastern portion of the County. This alternative is simi
lar to Refined Alternative A, but differs in that the large incineration facil
ity would be located at the county grounds and that revenues reflect the sale 
of steam and electricity to the County. The 900-ton-per-day facility would have 
the capacity to generate approximately 1.2 x 109 pounds of steam per year, and 
between 85 and 110 million kilowatt hours per year of electricity. The steam 
and electricity generated by the facility would be sold to the County and 
should meet the anticipated 1990 energy demands of the county grounds. The 
450-ton-per-day facilities would each generate approximately 5.4 x 108 pounds 
of steam per year, and between 40 and 50 million kilowatt hours per year of 
electricity, which would be sold to the Wisconsin Electric Power Company or, 
potentially, to a large industrial or institutional user of electric power. 
These facilities would also have the potential to sell steam if a market devel
oped. However, that was not assumed in the analysis. 

The estimated capital cost for the development of these solid waste management 
facilities is $145,237,000. Approximately $13,960,000 per year in revenue would 
be generated from the sale of steam and electricity, resulting in an average 
annual operation and maintenance cost of $15,152,000, including all landfill
ing capital costs which were assumed to be incurred incrementally over the 
plan period. The total average annual capital and operation and maintenance 
cost of this alternative would be about $27,817,000, or about $27 per ton of 
solid waste. 
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Refined Alternative C: Under this alternative, two separate incineration 
systems with a combined capacity of about 1,800 tons per day, or 530,000 tons 
per year, designed to generate steam and electricity, would be constructed in 
the County. One facility, with a capacity of about 900 tons per day, would be 
located at the Milwaukee County grounds in the City of Wauwatosa, and the other 
facility, also with a capacity of 900 tons per day, would be located at the 
Americology transfer station site in the City of Milwaukee. The 900-ton-per-day 
facility at the county grounds would have the capacity to generate approxi
mately 1.2 x 10 9 pounds of steam per year, and between 85 and 110 million 
kilowatt hours of electricity. The steam and electricity generated at the 
site would be sold to the County and would likely meet the anticipated 1990 
energy demands of the county grounds. The 900-ton-per-day facility located 
at the Americology site would also have the capacity to generate up to 1.2 x 
109 pounds of'steam per year and between 85 and 110 million kilowatt hours per 
year of electricity. It is envisioned that the electric power generated at the 
Americology incinerator would be sold either to the Wisconsin Electric Power 
Company or to a number of large electric power users, including the Jones 
Island sewage treatment plant and the City of Milwaukee water treatment facili
ties. It is important to note that steam generated at the Americology site 
facility could also be sold if a market became available. 

The estimated capital cost for the development of these solid waste management 
facilities is $141,290,000. Approximately $14,240,000 per year in revenue would 
be generated from the sale of steam and electricity, resulting in an average 
annual operation and maintenance cost of $15,207,000, including all landfilling 
capital costs which were assumed to be incurred incrementally over the plan 
period. The total average annual capital and operation and maintenance cost 
of this alternative would be about $27,527,000, or about $27 per ton of solid 
waste. 

Accessory Alternatives 

It was determined that three additional solid waste management alternatives 
may be applicable for disposal of a portion of the solid wastes generated in 
Milwaukee County. These alternatives have been termed "accessory" because gen
erally they will not result in the disposal of large quantities of solid wastes 
and, in most instances, would be carried out in conjunction with one of the 
"major" alternatives. 

Accessory Alternative l--High Level of Residential Solid Waste Recycling: 
Under Accessory Alternative 1, a high level of residential solid waste recy
cling would be initiated using the same 23 recycling centers included in each 
of the 12 major alternatives. However, this accessory alternative would result 
in the recycling of 50,000 tons of material annually, rather than 25,000 tons 
as under the major alternatives. The increased amount of recycling would result 
from the implementation of an extensive information and education program; lon
ger hours of operation for the recycling centers; greater use of nonprofit 
agencies and organizations for supplying volunteer labor to the stations and 
for conducting "drives" for recyclables; and the provision of economic incen
tives, i.e., by paying for recyclables. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Accessory Alternative 1 is $281,000, with an average 
annual operation and maintenance cost of $1,587,000, including an estimated 
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$753,000 paid to recycled material suppliers. The total average annual cost of 
capital and operation and maintenance is $1,616,000, or about $64 per ton of 
recycled solid waste. If the cost of the payment to suppliers for the recycled 
material were not included in the costs, the total annual cost would be $35 
per ton. Under this alternative, savings in collection, transportation, and 
landfill disposal costs would approximate $525,000 per year. If this cost were 
deducted from the total annual cost, this would yield a cost of $1,086,500 per 
year, or $43 per ton. 

Accessory Alternative 2--Separate Collection and Recycling of Newsprint: 
Under Accessory Alternative 2, a separate curbside collection program to col
lect and recycle newsprint would be initiated. All collection vehicles, includ
ing those which are municipally and privately owned and operated, would be 
equipped with special racks or brackets to temporarily store separated news
print collected along with other residential solid wastes. This separate col
lection of newsprint is anticipated to result in the recovery and recycling of 
5,000 tons per year, or about 10 pounds per capita per year. This quantity 
would be over and above the newsprint recycled at the 23 drop-off recycling 
centers established countywide or in community programs already in effect. 

The estimated capital cost for the development of the solid waste facilities 
proposed under Accessory Alternative 2 is $40,000, with an average annual 
operation and maintenance cost of $200,000. The gross average annual cost of 
capital and operation and maintenance is $103,500, or about $21 per ton. In 
addition, landfill disposal costs would be reduced by about $105,000 per year 
which, if deducted from the cost, would yield a surplus of $1,500 per year, 
or $1 per ton. 

Accessory Alternative 3--Composting: Under Accessory Alternative 3, a compre
hensive program for the composting of vegetative debris contained in residen
tial solid wastes, including grass clippings, leaves, and brush, would be 
implemented. Approximately 66,300 tons of yard wastes and trees and brush are 
anticipated to be generated annually in the County during the plan period. The 
establishment of composting operations in each of the municipalities in the 
County is anticipated to result in 15,000 tons being composted, or about 23 
percent of the yard wastes generated. The materials would be delivered by 
individual residents to one of 21 sites in the County. 

The estimated capital cost for the development of the solid waste management 
facilities proposed under Accessory Alternative 3 is $340,000, with an average 
annual operation and maintenance cost of $525,000. The gross average annual 
cost of capital and operation and maintenance is $555,000, or about $37 per 
ton of composted solid waste. However, savings in collection and landfill dis
posal costs would be approximately $240,000 per year, yielding a net average 
annual cost of $315,000, or about $16 per ton of composted solid waste. 

PLAN IMPLEMENTATION 

A wide range of means are available to counties to carry out a solid waste 
management system plan. Under the study, the alternatives were evaluated with 
respect to three important plan implementation issues. These issues were: 1) 
the institutional structure and legal mechanisms required, 2) the intergovern
mental cooperative arrangements required, and 3) financing. 
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Institutional Structu re and Legal Meehan isms 

The solid waste management plan for Milwaukee County emphasizes, to the extent 
practicable, implementation measures based upon, and related to, the existing 
governmental structure, existing governmental programs, and existing legisla
tion. Under Wisconsin law, counties, cities, villages, towns, and special 
institutional districts have authority to manage solid waste alone or in 
cooperation with one another. The private sector, including both individuals 
and organizations, also have authority to carry out solid waste management 
activities. 

Organizational and Cooperative Agreements 

Solid waste management services, including collection, transport, processing, 
and disposal, are most frequently provided under one of four basic arrangements 
or a variation of these: 

1. As public services, usually by a governmental department. Under this 
arrangement, services are provided by county or local units of govern
ment with public employees and publicly owned equipment. 

2. By private firms under contract to a governmental unit. Under this 
arrangement, the contractor retains the labor and owns the equipment 
involved, and must meet all performance criteria set forth in the con
tract governing the provision of the services. 

3. By private firms in open competition, with little, if any, governmental 
regulation. Under this approach, the private contractor makes arrange
ments for the provision of services directly with the households, busi
nesses, and industries generating solid wastes. 

4. By private firms operating under exclusive franchises by which each is 
licensed to operate alone in a given area. 

Numerous variations of these four basic types of public and private solid waste 
management operations are possible. Following an analysis of the various 
arrangements, it was determined that the following were viable for all major 
solid waste management functions, including landfills and incinerators, in 
Milwaukee County: 

1. Privately owned and operated systems. 

2. Multi-municipally owned systems operated by a private contractor. 

3. Multi-municipally owned and operated systems. 

4. County-owned systems operated by private contractors. 

5. County-owned and -operated systems. 

In addition, the following arrangements were considered viable for selected 
solid waste management system functions, such as incinerators, transfer sta
tions, and recycling centers: 
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1. Individual municipally owned and privately operated systems. 

2. Individual municipally owned and operated systems. 

3. Multicounty solid waste management systems. 

Alternative Financing Mechanisms 

A practical financing plan for a solid waste management system is dependent 
upon the type of management organization utilized, since each type of organiza
tion has certain legal financing options associated with its structure. The 
financing needs for solid waste management can be broken down into two cate
gories: 1) capital financing, and 2) operation and maintenance financing. 

The development of solid waste management systems often requires large expen
ditures. Individual local units of government and private industry may not have 
sufficient capital on hand to develop the system without borrowing. The cost 
of interest over the lifetime of a loan can be substantial. An evaluation of 
the various capital cost financing alternatives indicated that pay-as-you-go, 
reserve fund, general obligation bonds, public improvement bonds, and promis
sory notes were the most practical and often used financing systems for solid 
waste management facilities and services. These capital financing systems were 
also considered the most viable for further consideration in Milwaukee County. 

Along with the costs of facilities and equipment, operation and maintenance 
costs must also be financed. Governments have a greater range of options for 
generating revenues for the operation and maintenance of solid waste manage
ment systems, including user fees, property taxes, special assessments, sales 
taxes, recycling, and the waste management fund. Private operators would be 
limited to user fees and direct billing of governmental units or individual 
custome_s. 

Based upon a review of the options available, it appeared that the user fee, 
the property tax, private industry billing of local units of government or 
individuals, and the use of the waste management fund are viable options for 
raising revenues for the operation and maintenance of solid waste management 
systems in Milwaukee County. 

RECOMMENDED PLAN 

The selection of the recommended plan and the means to implement it followed 
an extensive review by the Technical Coordinating and Advisory Committee of 
the technical feasibility, economic viability, environmental impacts, potential 
public acceptance, and practicality of the various alternative solid waste 
management plans considered, as well as the degree to which the various alter
natives met the adopted solid waste management objectives. In addition, the 
plan recommendations reflect comments and suggestions from private citizens 
and public officials received during the public hearing. The public involve
ment component of the solid waste management study is summarized later in 
this chapter. 
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Plan Components 

The recommended plan consists of seven solid waste management functions-
storage, source separation, collection, transportation, transfer, processing, 
and disposal. In addition, the plan recommendations recognize that the trans
fer of solid wastes across county boundaries, both into and out of Milwaukee 
County, may be expected to continue. 

A description of each of the components of the recommended plan and the asso
ciated institutional arrangements for ownership and operation is presented 
below. 

Storage: The first component of the recommended solid waste management plan 
is the storage system. Proper storage practices are an important element of an 
efficient collection system. Under the recommended plan, it is envisioned that 
most residents in residential areas would utilize either standard, leak-proof, 
galvanized metal or heavy-duty plastic trash cans with a 20- to 32-gallon 
capacity and equipped with tight-fitting lids, wheeled carts with a capacity 
of 75 to 90 gallons, or heavy-duty plastic bags. Large, portable bulk con
tainers designed for mechanized collection should continue to be used at most 
commercial and industrial establishments, and in some multifamily residential 
areas. Conversion to large bulk portable containers fo:c mechanized collection 
appears to be gaining wider acceptance in many communities, based upon local 
decision-making considering cost, labor, and environmental concerns. 

The storage systems are envisioned to continue to be owned and operated by the 
individual solid waste generators, municipal solid waste collection services, 
and private solid waste collection firms. 

Source Separation: The second component of the recommended solid waste man
agement plan is a source separation program. The program would consist of four 
elements: 1) a voluntary residential solid waste recycling program for paper, 
glass, metal, and plastic, whereby residents would transport these materials 
to a recycling center; 2) a voluntary curbside collection program for news
print, whereby municipal and private solid waste collection vehicles would be 
equipped with special racks for the temporary storage and transport of separa
ted newsprint; 3) a voluntary composting program for the processing of yard 
wastes; and 4) a voluntary household toxic and hazardous waste management 
program. 

Residential Solid Waste Recycling--The first element of the source separa
tion component would consist of a residential solid waste recycling program 
whereby recyclable materials consisting primarily of paper, glass, aluminum, 
other metals, and plastics would be transported by individuals to one of the 
23 recommended local recycling centers. It is estimated that, with full imple
mentation throughout the County and with a moderate level of participation in 
the recycling program, 25,000 tons of material would be recycled per year, or 
about 5 percent of the estimated average annual residential solid waste quan
tity and about 2.5 percent of the total average annual solid waste quantity. 

The recommended plan envisions a flexible approach to ownership and operation 
of the recycling centers, with a combination of private profit-oriented busi
ness, private nonprofit organizations, and individual municipalities assuming 
the primary functions. It is also recommended that the County take the lead in 
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providing, on a countYWide basis, organizational assistance, recyclable materi
al marketing, and public education through the county University of Wisconsin
Extension office. 

Curbside Collection of Newsprint--The second element of the source separa
tion component is a separate curbside collection for newsprint. All collection 
vehicles, including those which are municipally and privately owned and opera
ted, would be equipped with special racks or brackets to temporarily store 
separated newsprint collected along with other residential solid wastes for 
transport to a recycling station or storage location. This separate collection 
program is anticipated to result in the recovery and recycling of 5,000 tons 
of newsprint annually, or about 10 pounds per capita per year. This quantity 
would, by weight, be about 1.0 percent of the average annual residential solid 
waste stream, or less than 0.5 percent of the total waste stream. The newsprint 
recycled under this program would be over and above the newsprint recycled at 
the 23 drop-off recycling centers to be established. 

This program for separate collection of newsprint is considered an optional 
plan element recommended to be implemented in all areas where practicable. In 
certain areas where vehicle maneuverability and size may be restricted due to 
narrow alleys, such a program may not be practicable. Decisions regarding such 
a program should be made in conjunction with other collection system evalua
tions. Collection vehicles in areas where this component is implemented, 
including both those which are municipally and privately owned and operated, 
would be equipped with special racks or brackets to temporarily store separated 
newsprint collected along with other residential solid waste for transport to 
the recycling centers or storage locations. 

Upon implementation of the incineration element of the recommended plan, it is 
recommended that this plan element be reevaluated based upon current market 
conditions and calculations of the waste energy value being inciner .Lted. The 
value of the newsprint to the incineration system compared to the recycled 
market values less costs may result in this component being an interim measure 
to be carried out until the incineration element is implemented in each 
community. 

The facilities necessary for the collection of newsprint would be owned and 
operated by a combination of muniCipalities and the private sector. The mater
ial could either be transported to and recycled at a center described under 
the recycling component above, or be sold to an existing commercial recycling 
operator that purchases newsprint. 

Composting--The third element of the source separation component is a program 
whereby vegetative debris generated from residential and institutional sources, 
including grass clippings, leaves, and brush, would be composted. The compost
ing program is anticipated to result in the removal of 15,000 tons of material 
from the solid waste stream. This quantity, by weight, would be about 23 per
cent of the average annual quantity of vegetative debris generated and about 
1.5 percent of the total solid waste stream. The material would be transported 
by individual residents, or, in the case of debris generated on publicly owned 
parklands, parkways, or green spaces, by county-operated or municipally opera
ted vehicles to one of approximately 21 processing sites situated throughout 
the County. As a matter of convenience, most of the sites are recommended to 
be located near the recycling centers. A site would be located in each of 18 
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communities, with three sites in the City of Milwaukee. It is envisioned that 
the composting sites will be municipally owned and operated. 

Household Toxic and Hazardous Waste Management--The fourth element of the 
source separation component is a household toxic and hazardous waste management 
program. This program would consist of about 10 annual "special collections" 
whereby residents could bring materials containing toxic and hazardous sub
stances to a pre-arranged location on specific dates for disposal. In addi
tion, the program would consist of a comprehensive information and education 
effort to inform citizens of the types of substances which can be disposed 
of under these special collections and alternatives to household products 
presently used. Approximately 10 tons of material would be collected under 
this program. The information and education program would also likely reduce, 
to an an undetermined extent, the amount of such substances which are used and 
eventually discarded. It is envisioned that the public information and educa
tion program would consist of a cooperative effort between the local units of 
government, the County, and the University of Wisconsin-Extension Service. 

This recommendation is considered an interim component recommendation pending 
development of programs at a regional or state level for disposal of such 
materials from residential sources, as well as commercial and industrial 
sources. Thus, it is further recommended that a plan be developed for the 
disposal of all toxic and hazardous wastes. However, that plan should have 
a geographic area greater than the County and should be conducted at the 
regional or state level. 

The necessary facilities for collection and temporary storage would be located 
on municipally owned property. Because of the very specialized nature of col
lecting, packaging, transporting, and disposing of toxic and hazardous wastes, 
a private, profit-oriented business should operate the special collection 
program. 

Collection and Transportation: The third and fourth components of the recom
mended solid waste management plan are the collection and transportation sys
tems. The recommended plan envisions the collection function to continue to be 
carried out in a manner similar to the existing system, which involves the use 
of municipally and privately owned and operated collection vehicles. 

Decisions pertaining to the collection and transport of solid wastes would con
tinue to be made by local officials and the private collection industry, with 
the necessary equipment and facilities to be owned and operated by a combina
tion of municipalities and private operators. It is recognized that there may 
be some changes from municipal to private ownership and operation based upon 
individual municipal cost and service evaluations. Thus, a flexible ownership 
and operation approach for either option is recommended. 

Transfer: The fifth component of the recommended solid waste management plan 
is the use of transfer stations for the consolidation of solid wastes. Upon 
full implementation of the recommended plan, approximately 291,000 tons, or 
about 56 percent of the antiCipated average annual residential solid waste 
quantity, will be transferred. 

The facilities necessary for the transfer of solid wastes would continue to be 
owned and operated by a combination of municipalities and private operators. 
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Processing: The sixth component of the recomended solid waste management 
plan is a processing system comprised of two separate mass burn incinerators 
designed to co-generate steam and electricity. The two facilities, each with a 
capacity of between 800 and 1,100 tons of wastes per day, are recommended to 
be constructed at the City of Milwaukee Americology transfer station site and 
at the Milwaukee County grounds in the City of Wauwatosa. The combined capacity 
of the facilities would be between 1,700 and 2,000 tons of waste per day, and 
the facilities would burn about 530,000 tons of waste per year. Upon full plan 
implementation, approximately 170,000 tons of incinerator ash an,nually would 
be produced at these facilities. 

It is envisioned that the steam and electricity produced at the county grounds 
incineration facility would be used to meet the anticipated demands of the 
health care and support facilities at the grounds, as well as other facilities 
located on the grounds. The county grounds facility would have the capacity to 
generate up to 1.2 x 109 pounds of steam at a pressure of 500 to 600 pounds 
per square inch per year. The steam would be used for heating and cooling and 
for the generation of electricity. Electricity generated at the Americology 
incineration facility is anticipated to be sold to a large industrial or insti
tutional energy user such as the Jones Island sewage treatment plant or the 
City of Milwaukee load centers, including the Linnwood water treatment plant 
and the Riverside water pumping station. It is estimated that between 80 and 
120 million kilowatt hours of electricity per year would be produced at this 
facility. It is possible that a steam market could develop in the vicinity of 
the incineration facility so that the steam, as well as the electricity, pro
duced at this facility would be sold. 

The proposed incineration system is recommended to be constructed in two 
phases. The first phase would be constructed at the Americology site within 
approximately the next five years, with the second phase being constructed at 
the county grounds site in approximately 10 to 15 years, as the existing system 
condition and energy demands dictate. As previously noted, an incineration sys
tem would not be developed at the county grounds site until the viability of 
that site is confirmed by a second level plan designed to consider the environ
mental concerns associated with siting an incineration system at that special
use site. Major elements to be included in that study are listed in Chapter IX. 
Should this more detailed study result in a conclusion not to use this site, 
there are several other sites that could be considered, as presented in Chapter 
IV. These sites would have a high potential if a viable steam user were to 
develop. Even if no steam user is secured, however, these sites should still be 
viable, generating electric power. If these satellite locations are used, 
capaci ties of about 300 to 500 tons per day should be provided for. Thus, 
two such sites would be used under the alternative contingency recommended 
plan to replace the county grounds site as the second phase of the incineration 
component. 

The recommended plan enV1S10ns that the ownership of the incineration systems 
would be, in part, dependent upon the users served. However, it was concluded 
by the Technical Coordinating and Advisory Committee that the City of Milwaukee 
and Milwaukee County should initially own and operate the incineration facil
ity at the Americology site. Once the plan is fully implemented, and the con
struction of an incinerator at the county grounds imminent, it is recommended 
that the ownership and operation of both facilities be transferred to a county
wide intergovernmental solid waste authority provided under the aegis of the 
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County. Under each of these ownership situations, it would be viable to have a 
partnership arrangement with a private profit-oriented owner and/or operator. 
Should the alternative smaller satellite sites be used, the best ownership 
option would depend in part upon the energy user and could include the County, 
several municipalities, or industrial energy users. 

Auxiliary Processing Component: There are an estimated 800,000 waste tires 
generated in Milwaukee County annually, which is an important concern because 
of the limited methods available for proper disposal. One way to dispose of 
these tires is to burn them in specially designed incinerators. A private com
mercial owner/operator of this type of incinerator has proposed to build a 
facility in the Menomonee Valley capable of processing up to 4,000 tires an 
hour. Heat generated by burning the tires would be used to generate up to 
40,000 pounds of steam per hour. The steam would be sold to the Wisconsin Elec
tric Power Company for use in its central steam heat system in the City of Mil
waukee, which provides heat to downtown office and commercial buildings. The 
Wisconsin Department of Natural Resources has issued the air quality permits 
necessary for construction and operation of the facility. The owner of the com
mercial enterprise is currently trying to secure financing for construction of 
the facility. 

Disposal: The seventh component of the recommended solid waste management 
plan is the disposal system. The recommended plan envisions that the majority 
of unincinerated solid wastes and unrecycled solid wastes will be disposed of 
by landfi11 ing, primarily using two existing commercial, general-use land
fills--Omega Hills landfill in the Villages of Germantown and Menomonee Falls 
and the Metro landfill in the City of Franklin. Further, seven existing spe
cial-use landfills within the County are envisioned to be used for disposal, 
including two facilities owned and operated by the City of Milwaukee, one 
facility each owned and operated by the Cities of Oak Creek, South Milwaukee, 
Wauwatosa, and West Allis, and one landfill owned and operated by the Falk 
Corporation. It is also expected that other special-use landfills will be 
sited within and adjacent to the County. These special-use facilities would 
continue to receive materials presently disposed of at these sites, comprised 
primarily of construction and demolition debris, clean fill, foundry sand, and 
other noncombustible materials. Other existing commercial general-use land
fills outside Milwaukee County may be expected to continue to receive limited 
amounts of solid wastes generated in the study area during the plan period. 
These landfills include: the Browning and Ferris landfill in the Town· of 
Benton, Lake County, Illinois; the Greidanus Enterprises landfill in the Town 
of Darien, Walworth County; the Heckimovich landfill in the Town of Williams, 
Dodge County; the Land Reclamation, Ltd., landfill in the Town of Mt. Plea
sant, Racine County; the Valley Sanitation landfill in the Town of Koshkonong, 
Jefferson County; the Waste Management of Wisconsin Muskego landfill in the 
City of Muskego, Waukesha County; the Pheasant Run landfill in the Town of 
Paris, Kenosha County; the Majerus landfill in the Town of Byron, Fond du Lac 
County; and the Troy Area landfill in the Town of Troy, Walworth County. It 
recognized that these commercial general-use landfills, as well as smaller 
speCial-use landfills outside the County, may be used for the disposal of 
limited quantities of solid wastes, with the specific sites being selected 
based upon competitive market costs, as is presently the case. 

There is concern that the heavy metals and other contaminants in incinerator 
ash could leach out from the ash when placed in the acid leachate environment 
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of the conventional solid waste fill. Thus, it is recommended that a new incin
erator ash landfill or, alternatively, the segregation of a portion of an 
existing landfill for incinerator ash be considered. Approximately 100,000 of 
ash tons per year, or 2,100,000 cubic yards, is expected to be generated over 
the plan period, resulting in the need for a landfill site of about 80 acres. 
Consideration could be given to using this special ash landfill to receive 
ash from other incinerators in adjacent and nearby counties. 

It is recommended that the two eXisting commercial general-use landfills and 
the private special-use landfills continue to be owned and operated by their 
present owners. It is recommended that the owners and operators of the incin
eration systems--the City and the County of Milwaukee, in conjunction with 
any private profit-oriented partner selected, be the owner and operator of 
any new special-use landfill for incinerator ash. Alternatively, a segregated 
portion of an existing landfill could be dedicated to incinerator ash, with 
the owner of the entire landfill being responsible for the area so dedicated. 

Cost Analysis 

In order to assist public officials and concerned citizens in evaluating the 
financial feasibility of the recommended plan, a schedule of capital and opera
tion and maintenance costs was prepared. This schedule includes costs for both 
publicly and privately owned and operated solid waste management functions 
identified in the plan recommendations. 

The capital investment cost of implementing the recommended Milwaukee County 
solid waste management plan is estimated at $141,670,000 over the 20-year plan 
implementation period. Of this total, about $140,727,000, or 99 percent, would 
be required to construct the two recommended incinerator facilities. Impor
tantly, the incinerator at the Americology site, which is recommended to be 
constructed first, would have a capital cost of approximately $74,958,000; and 
the incinerator at the county grounds site, which is recommended to be con
structed 10 to 15 years into the plan period, would have an estimated capital 
cost of $65,769,000. The difference in the estimated capital cost of the two 
facilities is due primarily to the differences in land acquisition costs and 
to the availability of extensive steam and utility transmission line facili
ties at the Americology site. The remaining capital costs include $943,000, or 
about 1 percent of the total, for recycling stations ($563,000), composting 
sites ($340,000), and collection equipment retrofitting for curbside newsprint 
collection ($40,000). These costs include the estimated expenditures for land 
acquisition, site preparation, equipment, construction, engineering, construc
tion interest, legal services, and environmental investigations. The costs do 
not include inflation costs or bond-related interest and service charges. 

Upon full implementation of the plan, the average annual operation and mainte
nance cost of the recommended plan, excluding revenues from the sale of energy 
products generated at the incineration facilities, is estimated to be 
$32,069,000. This cost includes a landfilling capital cost component which 
was assumed to be incurred incrementally over the life of each landfill. Of 
this total, $14,103,000, or 44 percent, would be for the disposal of unproc
essed solid wastes in landfills; $4,173,000, or 13 percent, would be for 
solid waste transportation; $1,394,000, or 4 percent, would be for the opera
tion and maintenance of the recycling facilities and equipment; $832,000, 
or 3 percent, would be for transfer of solid wastes at existing transfer 

381 



facilities; and $11,567,000, or 36 percent, would be for the operation and 
maintenance of the incineration facilities, including incinerator ash land
filling. These operation and maintenance costs would be partially offset by 
revenues of $14,300,000 from the sale of electricity and steam generated at 
the incineration facilities--$9, 945,000, at the county grounds facility and 
$4,355,000 at the Americology facility--resulting in a net operation surplus of 
$2,732,000 for the incineration facilities and a net operation and maintenance 
cost for all the solid waste management facilities of $17,769,000. 

The total average annual cost of carrying out the recommended plan, including 
the construction of new facilities and the operation and maintenance of those 
facilities, may be expected to approximate $28,551,000, or $28 per ton of solid 
waste handled. Based on the anticipated design year resident population of the 
plan area, the total average annual cost would be about $31 per capita. 

Ability of the Recommended Plan to Meet the Agreed-Upon Objectives 

The recommended plan meets the solid waste management objectives formulated by 
providing a flexible, cost-effective, environmentally sound, long-term solu
tion to the solid waste needs of the study area. The plan calls for the use of 
measures to recover the energy contained in solid waste by incineration and 
subsequent generation of steam and electricity, and for a moderate level of 
recycling to recover reusable materials. 

Public Involvement 

Public involvement was regarded as an important component of the Milwaukee 
County solid waste management planning study from its inception. The incorpora
tion of public involvement into the planning process stems from the philosophy 
that an educated and informed public, if given the opportunity, can and should 
contribute meaningfully to the formulation of alternatives and the selection 
of a final plan. Public contribution also increases the probability that the 
recommended plan will be accepted and that implementation will be supported in 
a timely fashion. Thus, public involvement is viewed as a two-way communication 
process in which the public is kept informed and, in turn, provides feedback 
to guide the decision-making process. 

The public involvement component of the Milwaukee County solid waste plan was 
conducted by the Southeastern Wisconsin Regional Planning Commission staff in 
cooperation with the University of Wisconsin-Extension and the Milwaukee County 
Department of Engineering, Energy and Environment. It consisted of three major 
elements, including formation of the previously discussed Technical Coordina
ting and Advisory Committee, a subcommittee of the Milwaukee County Solid Waste 
Task Force, and the holding of seven public meetings of tnat subcommittee; the 
preparation of informational summary documents which were presented to the 
Milwaukee County Solid Waste Task Force at six meetings, and the preparation 
of one SEWRPC newsletter article devoted to the findings and recommendations 
of the plan; and the holding of a formal public hearing. 

As previously indicated, the recommended plan reflects the comments and sug
gestions received from private citizens and public officials at the various 
Task Force meetings and the public hearing. 
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Plan Implementation 

While the recommended comprehensive solid waste management plan for Milwaukee 
County is designed to attain the agreed-upon objectives, the plan is not com
plete in a practical sense until the steps required to implement it--that is, 
to convert the plan into action policies and programs--are specified. 

Implementation of the recommended Milwaukee County solid waste management plan 
is entirely dependent upon the cooperative actions of a number of local, area
wide, and state units and agencies of government. These agencies include 
general-purpose local units of government, such as cities and villages; state 
agencies, such as the Wisconsin Department of Natural Resources; and private 
enterprise. 

Milwaukee County 
1. It is recommended that the Milwaukee County Board of Supervisors formally 

adopt the Milwaukee County solid waste management plan by resolution 
after a report and recommendation by the County Committee on Energy, 
Environment and Extension Education. 

2. It is recommended that the Milwaukee County Board of Supervisors, whose 
authority to plan, organize, finance, and implement solid waste manage
ment programs is predicated on Chapter 30 of the Wisconsin Statutes, 
assume primary responsibility for implementing the recommended solid 
waste management plan. Accordingly, the overall management and adminis
tration of the plan implementation program should be directed by a stand
ing committee of the County Board, or a newly created countywide solid 
waste management authority with input from the currently in-place Milwau
kee County Solid Waste Task Force. This committee or authority would be 
responsible for the following actions: 

a. Review, adopt, and m£intain current the recommended solid waste man
agement plan. 

b. Coordinate the implementation of the various components of the recom
mended solid waste management plan with the state and local units and 
agencies of government concerned. 

c. Provide coordination and public education assistance to source separa
tion and recycling centers. 

d. Review and approve contracts necessary to implement Phase II of the 
plan--construction and operation of the incineration and associated 
energy recovery facilities at the Milwaukee County grounds site. 

e. Develop means of financing Phase II of the plan. 

f. Oversee the feasibility study for and the construction and operation 
of the recommended incineration system including ash disposal under 
Phase II of the plan. 

g. Adopt a countywide residential solid waste flow control ordinance upon 
completion of the incineration and energy recovery systems under Phase 
II of the plan. 
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h. Administer all solid waste management processing and disposal func
tions in the County upon completion of the incineration and energy 
recovery systems under Phase II of the plan. 

Local Units of Government 
1. It is recommended that the governing bodies of the cities and villages 

within Milwaukee County adopt the Milwaukee County solid waste manage
ment plan by resolution after a report and recommendation by appropriate 
committees and local plan commissions. 

2. It is recommended that the cities and villages work cooperatively with 
the County, each other, local nonprofit groups, and private profit
oriented recycling firms in developing the recommended source separation 
and recycling center operations, the curbside newsprint collection sys
tem, and the household toxic and hazardous waste management program. 

3. It is recommended that the cities and villages work cooperatively with 
the County and each other to develop the vegetative debris composting 
operations. 

4. It is recommended that the cities and villages, as appropriate, continue 
to use transfer stations for the consolidation of residential solid 
wastes. 

5. It is recommended that the municipal operators of existing landfills 
serving selected communities continue to operate such facilities to dis
pose of limited quantities of solid wastes in an environmentally safe 
manner. 

6. It is recommended that the local units of government work with the County 
to ensure adequate con°;..cibutions of solid waste to the planned incinera
tor system. As previousiy discussed, the most effective means for achiev
ing this is through adoption of a countywide solid waste flow control 
ordinance. 

7. It is recommended that the City of Milwaukee: 

a. Develop the means of financing the incineration and energy recovery 
facilities under Phase I of the plan. 

b. Oversee the feasibility study under Phase I of the plan, as well as 
the construction and operation of the recommended incineration system. 
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c. Continue contracting for disposal of unrecycled and unincinerated 
residential solid wastes, and, upon completion of the incineration 
system, incinerator ash. 

d. Relinquish control over the incineration system and contracts for dis
posal of unrecycled and unincinerated solid wastes and incinerator 
ash, and give such control to a standing committee of the County Board 
or a countywide solid waste authority. 



Private Sector 
1. It is recommended that, where appropriate, the private collection system 

operators continue to work cooperatively with the local units of govern
ment to improve the efficiency of present storage, collection, and trans
portation systems. 

2. It is recommended that private profit-oriented recycling firms and pri
vate nonprofit organizations in the County work cooperatively with the 
local units of government to develop and operate a system of source sep
aration and recycling centers. 

3. It is recommended that the private operators of the existing landfills 
serving the County continue to provide that service, and provide for the 
expansion of the landfills as required. 

4. It is recommended that private profit-oriented business work with the 
County to determine the most cost-effective means of building and opera
ting the incinerator systems proposed in Phase II of the plan. 

Wisconsin Department of Natural Resources 
It is recommended that the Wisconsin Department of Natural Resources approve 
the Milwaukee County solid waste management plan and utilize the plan as a 
basis for its review of planned and expanded solid waste management facilities 
in the County and environs. 

University of Wisconsin-Extension 
It is recommended that the University of Wisconsin-Extension provide the public 
education assistance needed for plan implementation. 

An implementation schedule for each component of the recommended plan was 
developed, as shown in Figure 28 in Chapter IX. Actual implementation will be 
dependent, in part, upon availability of funds and county priorities. 

CONCLUSION 

The solid waste management plan for the Milwaukee County study area presented 
herein sets forth the recommended means, costs, and implementation methods for 
meeting the existing and forecast year 2010 solid waste management needs of 
the study area. The plan is the result of an extensive effort conducted by the 
Milwaukee County Solid Waste Task Force and a subcommittee, the Milwaukee 
County Technical Coordinating and Advisory Committee; the Milwaukee County 
Department of Public Works; and the Southeastern Wisconsin Regional Planning 
Commission. Adoption and implementation of this plan will provide for the 
sound management of solid waste in the study area in an efficient, environ
mentally safe, and cost-effective manner, and will at the same time result 
in the recovery of valuable recyclable materials and the generation of energy 
from waste materials which would have otherwise required landfilling. The 
recommendations in this report provide Milwaukee County with a comprehensive, 
long-term solution to the resolution of the county solid waste management 
problem. 

385 



 

 

(This page intentionally left blank) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDICES 



 

 

(This page intentionally left blank) 



Appendix A 

MILWAUKEE COUNTY INTERGOVERNMENTAL 
SOLID WASTE MANAGEMENT TASK FORCE 

Daniel Cupertino, Jr ........................ Supervisor, Milwaukee County Board 
Co-Chairman 

Robert A. Anderson ................................. Alderman, City of Milwaukee 
Co-Chairman 

Jack Barlich ......................................... Mayor, City of West Allis 
Co-Chairman 

Susan L. Baldwin ................... Supervisor, 21st District, Milwaukee County 
Kurt W. Bauer* ................................ Executive Director, Southeastern 

Wisconsin Regional Planning Commission 
Brian Bowser* ................. Resource Recovery Coordinator, City of Milwaukee 
James A. Brundahl ..................................... Mayor, City of Wauwatosa 
F. R. Dengel ................................... President, Village of Fox Point 
Paul R. Erickson* ........................... Director, Enviro Energy Technology 

Center, Rexnord, Inc. 
Donald Fieldstad, Jr ............................. Manager, Village of Greendale 
Chester M. Grobschmidt .......................... Mayor, City of South Milwaukee 
Paul A. Henningson ................................. Alderman, City of Milwaukee 
Robert H. Holder* ........................... Vice-President and Chief Engineer, 

Wisconsin Gas Company 
Norbert J. Hynek ....................................... Mayor , City of Glendale 
Ronald Jurvis ......................................... General Electric Medical 

Systems Business Group 
David A. Kaczynsk1 ................................... Mayor, City of Greenfield 
William Kappel* ........................... Superintendent, Sanitation Services, 

City of Milwaukee 
Robert W. Kasten ............................. President, Village of River Hills 
Lawrence P. Kelly ........................................ Mayor, City of Cudahy 
Lawrence J. Kenny ................... Supervisor, 8th District, Milwaukee County 
Richard A. Keyes* ..................... Environmental Engineer, Milwaukee County 
David A. Kuemmel* .............. Commissioner of Public Works, City of Milwaukee 
John J. Mann ................................... President, Village of Shorewood 
F. Patrick Matthews ........................ President, Village of Whitefish Bay 
Gloria L. McCutcheon* .................. Director, Southeast District, Wisconsin 

Department of Natural Resources 
Earl W. McGovern .............................. President, Village of Brown Deer 
Mark E. Miazga ......................................... Mayor, City of Franklin 
Henry J. Poehler ........................... President, Village of Hales Corners 
Fred R. Rehm* ......................................... Environmental Consultant 
Thomas J. Rutkowski* ................................. Corporate Energy Manager, 

Briggs & Stratton Corporation 
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Milo G. Schocker ...................................... Mayor, City of Oak Creek 
Jenny Schuler ............................. President, Village of West Milwaukee 
Fred C. Schulz* .................................... President, EnerVation, Inc. 
Gerald Schwerm* ................•.. Director of Transportation, Milwaukee County 
Joseph A. Tanski. .................................. Manager , Village of Bayside 
Howard R. Tietz .................................... Alderman, City of Milwaukee 
Milton Vretener ..................................... Mayor, City of St. Francis 
Alphonse E. Zanoni* ............................. Professor, Department of Civil 

Engineering, Marquette University 

*Member of Countywide Technical Coordinating and Advisory Committee, a subcom
mittee of the full Task Force. 

Additional Countywide Technical Coordinating and Advisory 
Subcommittee Members not Included on the Full Task Force 

Shirl C. Abbey ................................... Manager, Village of Shorewood 
Christine B. Bastian ......................... Representative, City of Oak Creek 
John M. Bennett ................................ City Engineer, City of Franklin 
Joseph P. Heil, Jr ...................... Representative, Village of River Hills 
LeRoy Krafcheck ................... Director of Public Works, City of West Allis 
Frederick J. Patrie ...............•... Administrator, Village of West Milwaukee 
Gerald J. Seeber ................................ Manager, Village of Brown Deer 
Norbert S. Theine ................•...... Administrator, City of South Milwaukee 
S. Howard Young ...................... Engineering and Operations Administrator, 

City of Wauwatosa 
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Table B-1 

OTHER PUBLIC AND PRIVATE PARK, OUTDOOR RECREATION, 
AND OPEN SPACE SITES IN MILWAUKEE COUNTY: 1984 

Hap 
Reference Si te 

Humber Numbers 

1 00015 
2 0003 
3 00075 
4 00095 
5 00105 
6 0011 

0012 
7 0013 
8 0014 
9 00165 

10 00175 
11 00165 

0019 
12 00205 
13 00215 
14 00225 
15 00235 
16 00255 
17 0026 
18 00275 
19 0028 
20 00295 

0030 
21 00315 
22 00325 
23 00335 

0034 
24 00355 
25 00365 
26 0037 

0038 
27 00395 
26 0040 
29 0042 

0044 
30 00455 
31 0047 
32 0046 
33 0050 
34 0051 
35 0052 
36 00545 
37 0056 
36 0065 
39 0066 
40 0067 
41 0066 
42 0069 
43 00705 
44 0072 
45 0251 
46 02535 

0256 
47 0257 
46 0258 
49 0259 
50 0260 
51 0261 
52 0262 

0263 
0264 
0265 
0266 
0267 
0266 

53 0269 
0270 

54 0272 
55 0273 
56 02745 
57 02755 
56 02765 
59 02175 
60 02185 
61 02805 
62 02815 
63 02625 
64 02835 
65 02865 
66 02865 
67 02895 
68 02905 
69 02915 
70 02935 
71 02945 
72 02955 
73 02965 
74 02975 
75 02985 
76 03005 
77 03015 
78 03025 
79 03035 
80 03045 
81 03065 
82 03075 
83 03085 

0332 
0333 

84 0334 
85 0335 
86 0336 
87 0337 
88 0338 
89 03395 
90 03405 
91 03435 
92 0345 
93 0346 
94 0349 
95 0350 
96 0351 

Ownership 
Code b Site Name 

08 6ayside Schaal 
12 Lakeshore Recreation Club 
12 University School 
06 Indian Hili School 
06 Hapledale School 
05 Indian Creek Park 
03 Ooctors Park 
05 Open Space 
05 Longacre Park and Stormonth Junior High School 
08 Du~ood School 
10 St. Eugene SChool 
10 St. John's Lutheran School 
03 Kletzsch Park 
08 Good Hope School 
10 Cardinal StritCh College 
08 Green Tree School 
08 Nicolet High School 
12 University SChools of Mil~aukee 
05 Klode Park 
08 Richards School 
05 Silver Spring Park 
10 St. Honica School, Dominican High School 
03 Hilwaukee·River Parkway 
08 parkway Schaal 
10 St. Nicholas School 
08 N. 24th Street School 
03 Lincoln Creek Parkway 
06 Silver Spring School 
08 Lyde I I Schoo I 
12 Bavarian Club Grounds 
03 Lincoln Park 
08 Henry Clay School 
05 Triangle Park 
05 cahill Square 
03 Big Bay Beach 
10 HOly Fami Iy School 
04 Long ISland Drive Totlot 
04 City Ha I I Pa rk 
05 Ellsworth Park 
12 Town Club 
05 Buckley Park 
08 Cumberland SchOOl 
12 Hi Iwaukee Country Club 
05 Village Hall Open Space 
10 Schl itZ Audubon Center 
12 Le Club 
04 Green Tree Rink 
05 Village Swimming Pool 
08 Whitefish Bay High School 
05 Vi 118ge Pa rk 
12 Tripoli Country Club 
08 Algonquin School 
03 Algonquin Park 
04 N. 84th and Burbank Playlot 
04 Berry Land Playground 
04 Carmen Playfleld 
04 Westl8wn Park 
04 Custer Playfleld 
04 Stark Playfleld 
OJ Dretzka Park 
03 Brown Deer Pa~k 
03 Noyes Park 
03 SchoenecKer Park 
OJ HcGovern Park 
03 Smith Park 
12 Brynwood Golf Course 
03 Granville Park 
12 Hi Iwaukee Polo Field 
12 North Ridge Lakes 
08 Grantosa School 
08 Engleburg School 
08 parkview School and Playfield 
08 Browning School 
08 Bryant School and Playfleld 
08 Haple Tree School 
08 Bruce School 
08 Irving School 
08 Happy Hil I School 
08 Carleton Schaal 
08 Hawthorne School 
08 Lancaster School 
08 Kilbourn School 
08 Hampton Schaal and Playfleld 
08 Huir Junior High School 
08 Edison Junior High School and 36th Street School 
08 Hadison High School 
08 Burroughs Junior High Schaal 
08 Custer High" School and Stadiu. 
10 Sale~ Lutheran School 
10 St. catherine School 
10 Our Lady of Good Hope School 
10 North Trinity School 
10 St. Albert School 
10 Christ Hemorial School 
10 Ht. Lebanon School 
10 St. Philip Neri Schaal 
10 Hother of Perpetual Help School 
03 Voge I Pa rk 
03 Little Menomonee River Parkway 
04 N. 67th and Spokane Playlot 
04 Bender Playlot 
04 N. 97th Street and Thurston Playlot 
04 Darien and Kiley Playlot 
04 Clovernook Playlot 
10 St. Bernadette School 
10 Corpus Christi School 
08. Brown Deer Publ ic Schools 
11 Leglers Golf 
11 Jay Farm Riding Club 
11 NqrthSide Recreation Center 
12 River Tennis Club 
12 North River Raquet Club 

l.ocRtlonC 

0822-04 
0822-05 
0822-06 
0822-08 
0822-08 
0822-08 
0822-10 
0822-09 
0822-16 
0822-17 
0822-17 
0822-17 
0822-19 
0822-19 
0822-20 
0822-20 
0822-20 
0822-29 
0822-28 
0822-28 
0822-28 
0822-29 
0822-30 
0822-30 
0822-31 
0822-31 
0822-31 
0822-31 
0822-32 
0822-32 
0822-32 
0822-33 
0822-33 
0822-33 
0822-33 
0822-33 
0822-31 
0822-30 
0822-04 
0822-16 
0822-33 
0722-04 
0822-07 
0822-05 
0822-09 
0822-19 
0822-20 
0822-21 
0822-33 
0822-29 
0821-14 
0821-14 
0821-14 
0821-21 
0821-25 
0821-27 
0821-34 
0821-36 
0821-36 
0821-07 
0821-13 
0821-21 
0821-26 
0821-35 
0821-36 
0821-15 
0821-08 
0821-22 
0821-03 
0821-33 
0821-33 
0821-31 
0821-33 
0621-28 
0821-20 
0821-21 
0821-21 
0821-10 
0821-25 
0821-24 
0821-34 
0821-34 
0821-35 
0821-34 
0821-36 
0821-28 
0821-21 
0821-35 
0821-20 
0821-10 
0821-24 
0821-25 
0821-25 
0821-25 
0821-34 
0821-34 
0821-35 
0821-33 
0821-31 
0821-22 
0821-28 
0821-29 
0821-24 
0821-22 
0621-21 
0821-33 
0821-11 
0821-16 
0821-19 
0821-15 
0821-12 
0821-01 

401 
401 
412 
412 
404 
404 
401 
401 
404 
404 
404 
404 
406 
406 
406 
406 
406 
419 
419 
419 
419 
419 
406 
406 
410 
410 
410 
410 
419 
406 
406 
419 
419 
419 
419 
419 
410 
406 
401 
404 
419 
419 
412 
401 
401 
406 
406 
404 
419 
419 
402 
402 
402 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
402 
410 
410 
410 
412 
402 

Acreage 

11 
6 

43 
6 
6 

10 
49 

3 
19 

6 
5 
3 

119 
13 
37 

3 
27 
21 
15 

4 
1 

15 
117 

9 
3 
7 

113 
2 
4 
8 

316 
2 
1 
6 
6 
2 
1 
7 
8 
9 
I 
8 

195 
6 

164 
1 
3 
3 
8 
6 

157 
5 

10 
1 
2 
4 
4 
5 
5 

327 
365 

61 
18 
70 
20 

191 
11 
43 
59 

5 
2 
9 
5 

11 
6 
5 
3 
5 
3 
3 
5 
4 

10 
5 
1 
5 
8 

19 
5 
4 
4 
2 
5 
1 
2 
4 
3 

12 
883 

2 
3 
2 
3 
7 

10 
6 

74 
17 
30 

3 
5 
8 



Map 
Reference 

Number 

97 

98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

110 

111 
112 
I I 3 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
\31 
132 
\33 
134 
135 
136 
137 
138 
139 
140 
14\ 
\42 
143 
144 
145 
146 
147 
148 
149 
150 
\5\ 
152 
153 
154 
155 
\56 
157 
158 
159 
160 
161 
162 
163 
164 
165 
\66 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 

394 

Site 
Numbera 

0352 
0354 
03555 
03565 
03575 
0358 
03595 
0360 
03615 
03625 
0364 
03655 
0366 
0502 
0503 
0504 
0505 
0506 
05(1) 
0509 
0510 
051\ 
0512 
0513 
0514$ 
05155 
05165 
05175 
05185 
05195 
05205 
05215 
05225 
05235 
052115 
05255 
05265 
05275 
05285 
05295 
05315 
05325 
05365 
05375 
05385 
05395 
05405 
05415 
05425 
05435 
05445 
05455 
05465 
05475 
05465 
05495 
05505 
05515 
05525 
05535 
05545 
05555 
05565 
05575 
05565 
05595 
05605 
05615 
05625 
05635 
05645 
05665 
05715 
05725 
05755 
05765 
05765 
05805 
05815 
05825 
05835 
05845 
05655 
05875 
05905 
05925 
05935 
05945 
05955 
05965 
05975 
05985 
05995 
06005 
06025 
0606 
06075 
0608 
0609 
0610 
0611 
0612 
0613 
0614 
0615 
0616 
0617 
0618 
0619 
0620 
0621 
0622 

OWnership 
Codeb 

11 
03 
08 
08 
08 
II 
10 
10 
10 
08 
05 
06 
12 
04 
03 
03 
03 
03 
03 
03 
03 
03 
\2 
03 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
10 
10 
10 
10 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
08 
10 
10 
10 
10 
10 
10 
10 
10 
04 
08 
04 
04 
04 
04 
04 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

Table B-1 (continued) 

Site Name 

Go-Kart Track 
Wyrick Park 
Webster Junior High School and Barton 5chool 
Goodrich School 
stua rt 5choo I 
Four 5easons Supper Club 
S. Mark Lutheran School 
Northwest Little League 
St. Paul's Lutheran School 
Dee rwood Schoo I 
Village Park 
Henry David Thoreau School 
Badger Meter Golf Course 
Ha rt Pa rk 
Chippewa Park 
Menomonee River parkway and Nursery 
Currie Park 
Grantosa Pa rkway 
Hoyt Park 
Jacobus Pa rk 
Honey Creek Parkway 
Wisconsin Avenue Park 
Bluemound 'country Club 
Underwood Creek Pa rkway 
Unde rwood Schoo I 
Wi I son School 
Jefferson School 
Li nco I n Schoo I 
Washington School 
Fisher School and Athletic Field 
McKinley 5chool 
Webster School 
Madison School 
Roosevelt 5chool 
Whitman Junior High School 
Longfellow Junior High School 
Eisenhower School 
Wauwatosa West High Schaal 
St. Jude School 
St. Joseph's School 
Christ King School 
Our Redeemer Lutheran School 
Burbank School and Playfield 
Doerfler School 
Blaine School 
Haw I ey Schoo I 
Story Schoo I 
Neeska ra Schoo I 
N. 37th Street School 
N. 81st Street School 
N. 95th Street School 
N. 82nd Street School 
Eme rson Schoo I 
C ra i g Schoo I 
N. 31st Street School 
Hi Mount School 
Sherman School 
N. 38th Street School 
Clarke Street School 
N. 65th Street School and Playfleld 
N. 53rd Street School 
Townsend School 
Cong ress Schoo I 
Clemens School 
N. 35th Street School 
Wright Junior High School 
Morse Junior High School 
Steuben Junior High School 
Peckham Junior High School 
Marshall Junior and Senior High Schools 
Juneau Junior and Senior High Schaal 
Washington High School 
Wisconsin Lutheran High School 
St. Anthony of Padua School 
Holy Cross School 
Sac red Hea rt Schoo I 
St. Rose School 
St. Aemi I ian and Mary Schools 
St. Matthew School 
Northwest Lutheran School 
Divine Savior-Holy Angels High School 
Mi Iwaukee Lutheran High School 
Gloria Oei-Bethesda School 
Bethany Lutheran School 
St. Catherine School 
Mother of Good Counsel School 
Robinson Junior High School 
St. Anne Schaal 
St. John De Nepomuc School 
Wa I the r Schoo I 
St. Stephen School 
Our Lady of Sorrow School 
Atonement Lutheran School 
Holy Redeemer School 
Mount Mary College 
N. 36th and Toronto Open Space 
Wisconsin Avenue School 
Wright Street Playground 
Enderis Playfleld 
Wick Field 
Hawthorne Glen Playfield 
S. 35th and Pierce Playlot 
Wahl Park 
Co I umbus Pa rk 
Li nd say Pa rk 
Nash Pa rk 
Kops Park 
Dineen Pa rk 
Sherman Park 
Center Street Park 
Cooper Park 
Wa sh I ngton Pa rk 

Locat ionc 

0821-28 
0821-23 
0821-23 
0821-08 
0821-21 
0920-36 
0821-10 
0821-32 
0821-21 
0821-12 
0821-02 
0821-14 
0821-11 
0721-22 
0721-30 
0721-06 
0721-07 
0721-08 
0721-21 
0721-27 
0721-28 
0721-29 
0721-17 
0721-20 
0721-30 
0721-28 
0721-27 
0721-21 
0721-22 
0721-19 
0721-16 
0721-06 
0721-05 
0721-15 
0721-18 
0721-16 
0721-18 
0721-18 
0721-28 
0721-18 
0721-16 
0721-20 
0721-34 
0721-36 
0721-27 
0721-26 
0721-25 
0721-23 
0721-24 
0721-16 
0721-08 
0721-09 
0721-04 
0721-04 
0721-211 
0721-23 
0721-14 
0721-13 
0721-13 

8721-10 
721-11 

0721-12 
0721-02 
0721-01 
0721-01 
0721-09 
0721-011 
0721-14 
0721-12 
0721-03 
0721-27 
0721-14 
0721-28 
0721-28 
0721-26 
0721-26 
0721-25 
0721-09 
0721-09 
0721-04 
0721-05 
0721-05 
0721-05 
0721-24 
0721-111 
0721-15 
0721-15 
0721-13 
0721-12 
0721-12 
0721-02 
0721-03 
0721-01 
0721-01 
0721-17 
0721-01 
0721-25 
0721-111 
0721-15 
0721-23 
0721-26 
0721-36 
0721-02 
0721-03 
0721-04 
0721-09 
0721-09 
0721-10 
0721-13 
0721-15 
0721-16 
0721-23 

Clvi I 
Divl s land 

1110 
1110 
410 
410 
1110 
410 
402 
410 
1110 
402 
1102 
410 
402 
416 
1116 
416 
1116 
1116 
416 
416 
416 
416 
416 
416 
1116 
416 
416 
416 
416 
416 
1116 
416 
416 
416 
1116 
416 
416 
1116 
1116 
416 
416 
416 
410 
410 
1110 
410 
410 
1110 
410 
410 
410 
410 
410 
410 
1110 
410 
410 
410 
410 
410 
410 
410 
410 
410 
1110 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
416 
410 
410 
1110 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
1110 
1110 
1110 
1110 
1110 
410 
11\0 
410 
1110 
1110 
1110 
1116 
410 
410 

Acreage 

I 
20 

5 
6 
3 

14 
I 
4 
8 
3 

17 
15 
30 
16 
10 

643 
209 
II 
35 
33 

160 
18 

193 
386 
II 

2 
I 
I 
I 

15 
2 
3 
8 
2 

15 
6 
4 

18 
2 
8 
I 
I 

12 
I 
I 
I 
2 
3 
I 
3 
4 
7 
2 
2 
2 
2 
2 
I 
3 
5 
6 
2 
3 
4 
I 
5 
9 
2 
3 
7 
2 
5 
7 
I 
4 
2 
I 

26 
I 
4 

16 
24 

I 
I 
I 
3 
I 
I 
I 
I 
2 
4 
I 
I 

75 
4 
I 
I 

10 
36 
23 

3 
14 

8 
10 

7 
8 

59 
21 

5 
8 

135 



Table 8-1 (continued) 

Map 
Reference Site OWnership Dlel~l~nd Number Number a Codeb Site Name locat lon c Acreage 

0623 03 Highland Park 0721-25 410 3 
0624 03 Va Iley Park 0721-25 410 2 
0625 03 Bluff' Park 0721-26 410 7 
0626 03 Zoo Milwaukee County 0721-29 410 170 
0627 03 Stad ium Mi Iwaukee County 0721-26 410 102 

189 0628 04 Merri II Park Playfleld 0721-25 410 9 
0629 03 Cannon Park 0721-29 410 9 
0631 03 Mad I son Pa rk 0721-05 416 59 

190 0632 04 Juneau Playfield 0721-27 410 8 
191 0634 04 N. 45th and W. Keefe Tot I ot 0721-11 410 1 
192 0635 04 N. 49th and Juneau Tot lot 0721-23 1110 1 
193 0636 011 N. 57th and McKinley Totlot 0721-23 1110 1 
194 0637 04 Oyer Playfield 0721-28 410 11 
195 0638 011 N. 65th and Medford Playlot 0721-03 410 1 
196 0639 04 N. 78th and Fiebrantz Playlot 0721-011 410 2 
197 0640 011 Pa rk lawn P layg round 0721-02 410 5 
198 0644 04 N. 65th and Stevenson Totlot 0721-27 410 2 
199 0646S 10 St. Sebast Ian Schoo I 0721-23 410 1 

0654 03 M i tche I I Bou I eva rd 0721-26 1110 16 
200 0655 12 Revere Dr i ve Pa rk 0721-22 1116 1 
201 0656 12 Ma rtha Wa sh I ngton Pa rkway 0721-22 416 5 
202 0657S 10 Marquette Stadium 0721-25 410 9 
203 0658S 08 Pleasant ~Iew SchOOl 0721-02 410 1 
204 0659S 12 Mi Iwaukee Montessori Schoo I 0721-26 410 1 
205 0751S 08 lake Bluff SchOOl 0722-04 414 10 
206 0752S 08 Atwater SchOOl 0722-03 414 5 
207 0753S 08 Shorewood Junior and Senior High Schools 0722-09 414 16 
208 0755 05 Atwater Beach Park 0722-03 414 7 

0756 03 Estabrook Pa rk 0722-011 414 115 
209 0757 04 K i I bou rn Pa rk 0722-21 410 25 

0759 03 Burns Triangle 0722-21 410 1 
210 0760S 08 Vieau School and Playground 0722-32 410 2 

0761 03 Atkinson Triangle 0722-08 410 1 
0762 03 Kern Park 0722-09 410 28 
0763 03 Pleasant Valley Park 0722-09 410 7 
0764 03 lake Pa rk 0722-15 410 137 
0765 03 Gordon Park 0722-16 410 14 
0766 03 Rivers ide Park 0722-16 410 22 

211 0767 011 Bremen Street Tot lot 0722-16 1110 1 
0768 03 Rose Pa rk 0722-17 410 9 
0769 03 Ca rver Pa rk 0722-20 1110 20 
0771 03 Caesa rs POD I 0722-21 410 2 
0773 03 Ca thed ra I Squa re 0722-28 410 2 
0775 03 Mitchell Park 0722-31 1110 61 
0776 03 Clark Square 0722-31 410 2 
0777 03 Wa I ker Squa re 0722-32 410 2 

212 0778S 08 longfe I low Schoo I 0722-31 1110 3 
213 0779S 08 Kagel School 0722-32 410 3 
2111 0782S 08 N. 27th Street School 0722-19 410 1 
215 0784S 08 MacDowe I I Schoo I 0722-30 410 2 
216 0790S 08 Elm School 0722-19 410 1 
217 0791S 08 Brown Street School 0722-19 410 2 
218 0792S 08 Siefert School 0722-19 410 2 
219 0793S 08 Me i r Schoo I 0722-20 1110 1 
220 0794S 08 N. 9th Street SchOOl 0722-20 410 3 
221 0795S 08 Pal mer Schoo I 0722-20 410 2 
222 0796S 08 Ma ry I and Schoo I 0722-15 410 3 
223 0797S 08 Holmes School 0722-16 410 3 
224 0798S 08 Garfield School 0722-20 410 1 
225 0799S 08 lloyd Street School 0722-19 410 4 
226 0800S 08 N. 20th Street School 0722-18 410 2 
227 0801S 08 lee Schoo I 0722-17 410 2 
228 0802S 08 N. 21st Street School 0722-18 410 3 
229 0803S 08 Hopkins School 0722-18 410 2 
230 0807S 08 Pierce School 0722-16 410 2 
231 0810S 08 Hartford School 0722-10 1110 2 
232 0811S 08 Auer Avenue SchOOl 0722-07 410 9 
233 0812S 08 Frankl in School 0722-07 410 1 
234 0813S 08 Keefe Schoo I 0722-07 1110 2 
235 0814S 08 Green Bay Avenue School 0722-08 410 3 
236 0815S 08 la Fo II ette Schoo I 0722-08 410 3 
237 0816S 08 Berger School 0722-08 410 1 
238 0817S 08 Fratney Schoo I 0722-09 410 2 
239 0818S 08 Garden Homes School 0722-06 410 9 
240 0819S 08 Phillip School 0722-06 1110 2 
241 0821S 08 Roosevelt Junior High School 0722-20 410 7 
2112 0822S 08 Fulton Junior High School 0722-17 410 2 
243 0825S 08 West Oivision High School 0722-30 410 2 
244 08275 08 North Div(slon High School 0722-17 410 2 
245 0828S 08 Riverside High School 0722-16 1110 3 
246 0829S 08 King High School and N. Stad lum 0722-06 410 8 
247 0830S 10 Si loah lutheran School 0722-07 410 1 
248 0831S 10 Gospel School 0722-07 410 1 
249 0832S 10 St. Matthew's Schaal 0722-31 410 1 
250 0852S 10 Holy Rosary School 0722-21 410 1 
251 0853S 10 St. Peter & Paul School 0722-15 410 1 
252 0857 011 N. 20th and Olive Play/ot 0722-06 410 1 
253 0867S 10 Holy Angels School 0722-08 1110 2 
254 0868S 10 Holy Ghost lutheran SchOOl 0722-08 1110 1 
255 0871S 10 St. Agnes School 0722-06 410 1 
256 0874S 02 University of Wisconsin-Milwaukee 0722-10 1110 25 
257 0879S 08 Gaenslen School 0722-09 410 3 
258 0881 04 N. 4th and Meinecke Totlot 0722-17 410 1 

0882 03 Garden Homes Square 0722-06 410 2 
0883 03 li ndbe rgh Pa rk 0722-07 410 3 
0884 03 Prospect Triangle 0722-15 1110 1 
0885 03 Gi Imans Triangle 0722-15 1110 

__ e 

0886 03 lake Michigan Waterfront North 0722-22 410 96 
0887 03 Clas Pa rk 0722-29 410 1 
0888 03 Pere Marquette Park 0722-29 410 2 
0889 03 Red Arrow Pa rk 0722-29 1110 1 

259 0892 04 Richards and Center Totlot 0722-17 1110 1 
260 0893 04 N. 26th and Medford Totlot 0722-18 1110 1 
261 0894 011 N. 26th and Juneau Totlot 0722-19 1110 1 
262 0897 04 S. 18th and Washington Totlot 0722-31 1110 1 
263 0898 04 N. 7th and North Totlot 0722-17 1110 1 
264 0899 04 N. 12th and Wright Playlot 0722-17 1110 1 
265 0900 04 Pulaski Street Playfield 0722-21 410 3 
266 0901 04 Cass Street Playground 0722-21 1110 2 
267 0902 04 Franklin Square 0722-18 410 2 
268 0903 04 Columbia Playfield 0722-18 410 3 
269 0905 011 Norris Playfield 0722-30 1110 2 

395 



Map 
Reference 

NUMber 

210 
211 
212 
273 
2111 
215 

216 

277 

278 
219 
280 
281 
282 
283 
2811 
285 
286 
287 
288 
289 
290 

291 
292 
293 
2911 
295 
296 
297 
298 

299 
300 
301 
302 
303 
3011 
305 
306 
301 
308 
309 
310 
311 
312 
313 
3111 
315 
316 
311 
318 
319 
320 
321 
322 
323 
3211 
325 
326 
321 
328 
329 
330 
331 
332 
333 
3311 
335 
336 
331 
338 
339 
3110 
3111 

3112 
3113 
31111 
3115 
3116 
3111 
3118 
3119 
350 
351 
352 
353 

3511 

355 
356 
357 

396 

Site 
NUMbera 

0906 
0915 
0925 
09117 
0950 
0951 
0911 
0976 
0977 
0918 
09805 
0982 
0983 
0985 
0986 
10015 
10025 
10035 
100115 
10055 
10065 
10015 
10095 
10105 
10115 
1013 
10111 
1015 
1016 
1011 
10185 
10195 
10205 
10215 
10225 
10235 
10211 
1025 
10265 
10275 
10285 
10305 
10315 
10325 
10335 
103115 
10355 
10365 
10315 
10385 
10395 
101105 
101115 
10112S 
10113S 
101IIIS 
10115S 
10117S 
10118S 
10119S 
1050S 
1051S 
1052S 
1053S 
10511S 
1066S 
1068S 
1069S 
1072S 
10755 
1078S 
10811S 
1086 
1087 
1088 
1089 
10905 
1091 
1092 
1093 
10911 
1095 
1096 
1097 
1098 
1099 
1100 
1101 
1102 
1103 
11011 
1105 
1106 
1107 
1108 
1109 
1110 
1112 
1113 
11111 
1115 
1116 
11215 
1122S 
1123 
11211 
1127S 
1129 
11305 
1131 
1132 
1133 

Ownership 
Codeb 

05 
011 
011 
011 
05 
05 
03 
011 
03 
03 
08 
03 
12 
011 
011 
08 
08 
08 
08 
08 
08 
08 
10 
10 
10 
03 
03 
03 
11 
011 
08 
08 
08 
08 
10 
10 
03 
03 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
10 
06 
06 
06 
08 
06 
06 
08 
08 
08 
06 
08 
06 
08 
08 
10 
10 
10 
10 
10 
10 
08 
12 
04 
011 
04 
10 
04 
011 
011 
04 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
04 
04 
04 
04 
04 
04 
04 
011 
04 
H) 
10 
11 
03 
08 
03 
08 
10 
011 
03 

Table B-1 (continued) 

Site Name 

Hubba rd Pa rk 
N. 11th and Reservoir Totlot 
N. 13th and Reservoir Totlot 
S. 20th and Vllter Lane Totlot 
River Park 
Humble Park 
King 
Pumping Station Playfleld 
Zeidler Park 
Doyne Park 
Parkman Junior High School 
Tlefenthaler Park 
Milwaukee Yacht Club 
Lapham Park Playground 
N. 2nd and Garfield Totlot 
Pa rkv I ew Schoo I 
J. E. Jones School 
Koscluszko School 
Washington School 
LI nco I n Schoo I 
Cudahy Junior High School East 
Cudahy HI~h School 
St. Joseph School 
St. Frederick's School 
St. Paul's Lutheran School 

'Sheridan Park 
Pulaski Park (Cudahy) 
Wa rn I mont Pa rk 
South Woods of Cudahy 
Unca s Tot lot 
Willow Glen School 
Thompson School 
Fa I rcrest School 
St. Francis High School 
St. Paul's School 
Sacred Heart of Jesus School 
Bay View Pa rk 
Greene Pa rk 
V I cto ry Schoo I 
Li be rty Schoo I 
Cooper School 
Lowe I I Schoo I 
Whittier School 
Burdick School 
Tippecanoe School 
Fe rnwood Schoo I 
Clement Avenue School 
Humboldt Park School 
Warnimont School 
Morgandale School 
Centennial Lutheran School 
Clement J. Zablocki School 
Trowbridge School 
Lincoln Avenue School 
Hayes Schoo I 
Ri ley School 
Dover Street School 
Mitchell School 
Forest Home School 
Allen-Field School 
Sholes Junior High School 
Fritsche Junior High School 
Pulaski High School 
Bay View High School 
South Division High School 
St. Augustine School 
Immaculate Conception School 
St. Adalbert School 
St. Vincent de Paul School 
Notre Dame High School and St. Stanislaus Church 
Christ Lutheran School 
Kosciuszko Junior High School and S. Stadium 
South Shore Yacht Club 
Lincoln Field 
Sljan Playfleld 
Ellen Street Playlot 
St. Francis de Sales College 
Adams PI ayf Ie I d 
Ohio Playt'ield 
Holt Playfield 
South lawn Playground 
Kosc i uszko Pa rk 
Pulaski Park 
Ba ran Pa rk 
Humboldt Park 
South Shore Park 
T i ppeca noe Pa rk 
Saveland Park 
Wi I son Park 
Mitchell Airport Park 
Ho Iler Park 
Cope rn i cus Pa rk 
Cudahy Park 
Zi Ilman Park 
S. 21st and Rogers Totlot 
S. 13th and Lapham Totlot 
Lewi s Playfle Id 
S. Allis Street Totlot 
Jewel Playfield 
Cleveland Playfield 
S. 15th and Kimberly Playlot 
City Ha I I P layg round 
St. John's School for the Deaf 
St. Roman School 
Cudahy Gun Club 
Morgan Triangle 
Cudahy Junior High School West 
Wilson Park Recreation Center 
General Mitchell SchOOl 
Ladlsh Little League Park 
EI izabeth Street Playground 
Ma I t land Pa rk 

Locatlonc 

0722-09 
0722-20 
0122-19 
0622-06 
0722-09 
0722-10 
0722-19 
0122-16 
0722-29 
0721-26 
0722-07 
0722-19 
0722-22 
0722-20 
0122-20 
0622-311 
0622-35 
0622-26 
0622-26 
0622-23 
0622-26 
0622-25 
0622-26 
0622-23 
0622-23 
0622-25 
0622-26 
0622-36 
0622-27 
0622-32 
0622-22 
0622-22 
0622-15 
0622-23 
0622-22 
0622-15 
0622-14 
0622-23 
0622-31 
0622-30 
0622-30 . 
0622-19 
0622-20 
0622-21 
0622-21 
0622-15 
0622-16 
0622-16 
0622-17 
0622-18 
0622-18 
0622-08 
0622-10 
0622-07 
0622-08 
0622-08 
0622-09 
0622-06 
0622-06 
0622-05 
0622-30 
0622-09 
0622-07 
0622-09 
0622-06 
0622-09 
0622-09 
0622-06 
0622-06 
0622-05 
0622-06 
0622-05 
0622-10 
0622-05 
0622-09 
0622-15 
0622-111 
0622-16 
0622-17 
0622-18 
0622-18 
0622-05 
0622-01 
0622-08 
0622-09 
0622-10 
0622-16 
0622-17 
0622-19 
0622-21 
0622-29 
0622-31 
0622-311 
0622-011 
0622-06 
0622-05 
0622-09 
0622-011 
0522-06 
0622-08 
0622-31 
0622-22 
0622-15 
0622-19 
0622-25 
0622-15 
0622-35 
0622-19 
0622-34 
0622-35 
0622-15 
0622-31 

Civil 
Dlvlslond 

4111 
1110 
1110 
1110 
11111 
414 
1110 
1110 
1110 
410 
410 
410 
1110 
410 
410 
403 
1103 
1103 
1103 
·1103 
403 
403 
1103 
403 
403 
403 
403 
403 
403 
410 
413 
413 
413 
1113 
1113 
1113 
1113 
413 
410 
410 
1110 
410 
1110 
410 
410 
410 
1110 
1110 
410 
1110 
410 
1110 
410 
410 
1110 
410 
1110 
410 
1110 
410 
1110 
1110 
410 
410 
410 
410 
410 
1110 
1110 
1110 
1110 
410 
1110 
410 
1110 
410 
413 
1110 
410 
1110 
1110 
410 
410 
410 
1110 
1110 
410 
410 
410 
410 
410 
1110 
403 
1110 
1110 
1110 
1110 
1110 
1110 
410 
1110 
1113 
1113 
1110 
1103 
1110 
1103 
1110 
1103 
1103 
1113 
1110 

Acreage 

1 
1 
1 
1 
II 
1 

21 
1 
1 

35 
2 

11 
2 
1 
1 
8 
2 
3 
1 
2 
6 

20 
1 
1 
1 

18 
11 

302 
11 

3 
9 
2 
2 

20 
3 
1 

31 
38 

3 
1 
1 
8 
6 
2 
1 
3 
3 
2 
3 
1 
2 
2 
2 
2 
1 
2 
2 
1 
2 
2 

11 
9 

11 
5 
2 
1 
2 
1 
1 
II 
1 
8 
II 
1 

15 
5 

20 
12 

II 
II 
2 

35 
18 
32 
71 
118 
15 

II 
78 
19 
16 
22 
18 

1 
1 
1 
II 
1 
5 
3 
1 
1 
II 
6 
8 
1 
3 

58 
8 
3 
1 
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Table B-1 (continued) 

Map 
Reference Site OWnership Dle:~:!nb Number NUMber a Codeb Site NaMe Locat lonc Acreage 

358 1135S 08 Garland School 0622-31 410 3 
359 1136S 10 ThOMas Moore High School 0622-15 413 12 
360 1251S 08 Pa rkway Schoo I 0621-07 417 2 
361 1252S 08 General Mitchell School 0621-08 417 7 
362 1253S 08 WI I son Schoo I 0621-04 417 2 
363 1254S 10 Woodlawn Lutheran School 0621-05 417 3 
364 1257S 08 Franklin School 0621-04 417 1 
365 1258S 08 Johnson School 0621-09 417 5 
366 1259S 08 Jefferson SChoo I 0621-03 417 6 
367 1260S 08 Longfellow School 0621-03 417 2 
368 1261S 08 Wa I ker Schoo I 0721-31 417 6 
369 1262S 08 Mad I son Schoo I 0721-32 417 4 
370 1263S 08 La Follette SChool 0721-33 417 2 
371 1264S 08 McKinley School 0721-34 417 4 
372 1265S 08 Roosevelt School 0721-35 417 3 
373 1266S 08 Dewey Junior High School Li nco I n Schoo I s 0621-04 417 2 
374 1270S 08 Lane Junior High School 0721-31 417 3 
375 1272S 08 I rv I ng Schoo I 0621-05 417 9 
376 1274S 10 Jordan Lutheran School 0621-04 417 1 
377 1277S 10 St. Paul's Lutheran School 0621-04 417 1 
378 1278S 10 St. Augustine School 0621-03 417 2 
379 1279S 10 St. Rita lIchool 0621-10 417 3 
380 1280S 10 Immaculate Heart of Mary School 0721-31 417 5 
381 1281S 10 Good Shepherd School 0721-32 417 1 
382 1282S 10 St. Mary Help of School 0721-34 417 1 
383 1286 04 Kopperid Park (east and west) 0721-34 417 4 

1287 03 LaFollette Park 0721-32 417 18 
1288 02 State Fa I rgrounds 0721-33 417 214 

384 1289 04 Washington Playground 0621-03 417 6 
385 1290 04 Rogers Park 0621-03 417 1 
386 1291 04 S. 96th Street Playfleld 0621-05 417 10 
387 1292 04 Jefferson Playground 0621-10 417 4 
388 1293 04 Veterans Housing Park 0621-10 417 4 

1294 03 Root River Parkway 0621-07 417 3.953 
1295 03 Greenfield Park 0621-06 417 295 
1296 03 MeCa rty Pa rk 0621-09 417 61 

389 1297S 08 Pershing School 0721-35 418 2 
390 1298S 08 West Milwaukee High School 0721-35 418 3 
391 1299S 10 St. Florian School 0721-35 418 1 
392 1300 04 S. 56th Street Playground 0621-02 417 1 

1301 03 West Milwaukee Park 0621-02 418 20 
393 1302S 08 Jefferson School 0621-19 408 7 
394 1303S 08 Maple Grove School 0621-22 408 5 
395 1304S 08 Hillcrest School 0621-24 408 7 
396 1305S 08 Badge I' Schoo I 0621-24 408 3 
397 13065 08 Elmdale School 0621-25 408 5 
398 1309S 08 Greenfield High School 0621-26 408 32 
399 13105 10 Our father Lutheran School 0621-36 408 8 
400 1314 10 Greenfield 4-H Park 0621-19 ,408 1 
401 1315 12 Tuckaway Club Enterprises 0621-25 408 5 
402 1316S 08 Whitnall High School 0621-30 408 29 
403 1317S 08 Hales Corners School 0621-31 409 4 
404 13185 08 Valley View SchOOl 0621-29 409 7 
405 13195 10 St. Ma ry SChoo I 0621-29 409 2 
406 1320S 10 Hales Corners Lutheran SChool 0621-30 409 1 

1321 03 Hales Corners Park 0621-31 409 35 
407 1322S 08 Amb ru s te I' SChoo I 0621-27 407 9 
408 13235 08 Highland View School 0621-35 1107 10 
409 13255 08 Greendale Junior High Schoo I and Canterbury 0621-34 407 17 
410 1326S 08 Greendale High School 0621-34 407 27 
411 1327S 10 St. A/phonsus School 0621-34 407 12 
412 1328 05 Lions Park 0621-34 407 2 
413 1329 12 Village Club Grounds 0621-34 407 7 
414 1330 04 Veterans Memorial Park 0621-03 417 1 
415 1331S 08 S. 78th Street School 0621-16 410 12 
416 1334S 08 Curtin School 0621-13 410 5 
417 13355 08 Ki Imer School 0621-36 410 5 
418 13365 08 Fa I rview School 0621-10 410 10 
419 13375 08 S. 55th Street School 0621-11 410 4 
420 1338S 08 Manitoba School 0621-12 410 6 
421 1339S 08 Greenfield School 0621-01 410 1 
422 13405 08 Grant Schoo I 0621-01 410 2 
423 13415 08 Alcott School 0621-T7 410 8 
424 1342S 08 Bell Junior High School and 67th Street School 0621-15 410 7 
425 1343S 08 Audubon Junior High School 0621-13 410 5 
426 1344S 08 Walker Junior High School 0621-01 410 2 
427 13455 08 Hamilton High School 0621-15 410 13 
428 13465 10 ~~~s~:~t~~~~a~~~~o~chOOI 0621-17 410 4 
429 1348S 10 0621-13 410 2 
430 13495 10 Alverno College Grade School 0621-13 410 1 
431 1350S 10 Our Lady Queen of Peace School 0621-13 410 2 
432 13535 10 Church of the Holy Spirit SChool 0621-01 410 1 
433 13555 10 Gethsemane School 0621-12 410 1 
434 13585 10 Alverno College 0621-13 410 31 
435 1359 04 Burnham Playfield 0621-01 410 9 
436 1360S 10 St. John's Catholic SchOOl 0621-21 408 9 

1361 03 Mani toba Park 0621-11 410 5 
1362 03 Jackson Pa rk 0621-12 410 lT7 
1363 03 Klnnlcklnnic River Parkway 0621-11 410 237 
1364 03 Lyons Park 0621-14 410 13 
1365 03 Wedgewood Pa rk 0621-15 410 6 
1366 03 Zablocki Park 0621-24 408 47 
1367 03 Scout La ke Pa rk 0621-35 407 72 
1368 03 Alcott Park 0621-T7 410 17 
1370 03 Ra i nbow Pa rk 0721-31 417 26 
1371 03 Armour Park 0621-22 408 16 

437 1372 04 S. 30th and Fardale Playlot 0621-13 410 12 
438 1373 04 38th and Branting 0621-01 410 1 
439 1374 04 Rogers Playfield 0621-01 410 6 
440 1375 04 S. 36th and Rogers Playlot 0621-01 410 3 
441 1376 04 S. 63rd and Cleveland Playlot 0621-10 410 1 
442 1377 04 S. 73rd and River Bend Playlot 0621-15 410 1 
443 1379 04 S. 51st and Stack Totlot 0621-11 410 1 

1380 03 Euclid Park 0621-16 410 9 
444 1381S 08 Whitman School 0621-23 410 8 
445 1382S 08 Nathan Hale High School and Playfleld 0621-07 417 40 
446 1383 04 Franklin field and Garfield Park 0621-04 417 11 
447 1384 05 Canterbury Woodlands 0621-34 407 10 
448 1385 05 Vi I I age Green Pa rk 0621-35 407 6 
449 1386 05 Pa rk I and Grove Pa rk 0621-27 407 3 
450 1387 05 Village Green 0621-35 407 20 
451 1388 05 Bentwood Hili Park 0621-34 407 1 
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Table 8-1 (continued) 

Map 

Ole:~:~nd Reference Site OWnership 
Locationc 

Nu.ber Nu.bera Codeb Site NaM Acreage 

452 1389 05 College Avenue Park 0621-35 407 42 
453 13905 08 Edge",ood Schoo I 0621-26 408 5 
454 1394 11 Pa rklo(ay Stab I es, Inc. 0521-04 407 25 
455 1397 11 Park",ay Golf Range 0621-28 407 6 
456 1398 10 Jaycee Park 0621-34 407 4 
457 1399 11 Wi II0000s Golf Range 0621-24 408 9 
458 14005 08 Chapman School 0621-21 408 8 
459 1401 04 Squl re Park 0621-27 408 2 
460 1402 05 SheNood Heights Park 0621-34 407 10 
461 14035 08 s. 88th Street School 0621-16 410 6 
462 14045 10 St. John's Lutheran School 0621-22 408 5 
463 14085 10 St. Borromeo School 0621-36 410 2 
464 1409 10 Little League Park 0521-05 409 12 
465 14105 08 Whitnall Junior High School 0621-30 408 8 
466 14115 08 Edge rton Schoo I 0621-30 409 4 

1412 03 Holt Park 0621-17 408 24 
467 14135 10 Martin Luther High School 0621-28 407 19 
468 '111115 08 Greenfield Junior High School 0621-25 408 12 
469 14155 08 Co I lege Pa rk Schoo I 0521-02 407 6 
470 1416 04 Athletic Field 0621-03 417 5 
471 14175 08 Central High School 0621-04 417 2 
472 14185 10 Mary Queen of Heaven School 0621-08 417 5 
473 14195 10 St. Aloysrus School 0621-05 417 1 
474 14205 10 Holy Trinity Lutheran School 0621-07 417 3 

1422 03 Ba'rna rd Pa rk 0621-25 408 11 
475 1423 04 Becher Fieldhouse and Playground 0622-06 410 1 

1425 03 Park SI te 56 0621-26 408 17 
1427 03 Da Ie Creek Pa rklo(ay 0621-34 407 45 

476 1428 12 Edge rton Pa rk 0621-27 407 15 
477 1429 05 Cobb Pa rk 0621-31 409 9 
478 1430 04 Gra-Ram 0621-36 410 8 
479 14315 08 Wright Junior High School 0621-08 417 12 
480 15015 08 Country Dale Middle School 0521-07 405 6 
481 1502S 08 Ben Franklin School 0521-15 405 4 
482 15035 08 K I I bourn Schoo I 0521-12 405 5 
483 15055 08 Pleasant Vie", School 0521-11 405 11 
484 15065 08 Franklin High School 0521-14 405 63 
485 15075 10 Sac red Hea rt Schoo I 0521-18 405 7 
486 15085 10 St. PaUl's Lutheran School 0521-02 405 4 
487 1509S 10 St. James School 0521-12 405 5 
488 1511 10 Herdas Field 0521-18 405 3 
489 1512 10 Croatian Eagles Soccer Field 0521-22 405 18 
490 1513 04 Fireman's League Ball Diamond 0521-28 405 2 

1514 03 Wh i tna I I Pa rk 0521-05 405 640 
491 1515 10 Camp Arthur Davidson 0521-24 1i05 51i 
492 1516 Oli Legend Pa rk 0521-16 405 18 
493 1517 11 Hales Corners Speed",ay 0521-06 1i05 45 

1518 03 Grobschmidt Park 0521-01 1i05 155 
1519 03 Frankl in Nursery Site 0521-11i 405 10 
1520 03 Frankl in Park 0521-29 1i05 165 

494 1522 04 City Pa rk 0521-13 405 3 
495 1523 04 Totlot 0521-12 405 1 
496 1524 02 Wayside 0521-27 405 1 
497 1525 04 Ci ty Pa rk 0521-20 405 1 
498 1526 04 City Pa rk 0521-07 405 1 
499 1528 11 Wildwood Inn 0521-28 405 7 
500 1530S 08 Forest Hill School and Nature Center 0521-16 405 43 
501 1531 04 City Park 0521-14 405 2 
502 1532 11 Frankl in Park 0521-12 405 10 
503 1533 12 Tuckaway Country Club 0521-15 405 267 
504 15345 08 Roblnwood School 0521-08 405 3 

1535 03 Oaklo(ood Park 0521-25 405 278 
1753 03 Bender Park 0522-25 411 308 

505 17555 08 Cedar Hills School 0522-06 411 4 
506 1756 12 Oak Park Subdivision Park 0522-21 411 2 
507 1757S 08 Pa rklo(ay Schoo I 0522-10 415 4 
508 17585 10 St. Sylvester School 0522-02 415 5 
509 17595 08 La kev i ew Schoo I 0522-11 415 10 
510 1760S 08 S. Mil",aukee Junior High and Lutheran Schools 0522-02 415 5 
511 1761S 08 S. Milwaukee High and Rawson Schools 0522-02 415 12 
512 1762S 10 St. Adalbert School 0522-10 415 1 
513 17635 10 St. Mary School 0522-11 415 1 
514 17645 10 Zion Lutheran School 0522-11 415 1 
515 1767 04 Little League Park 0522-11 415 6 

1768 03 Grant Park 0522-01 415 374 
1769 03 Rawson Park 0522-02 415 28 
1770 03 Oak Creek Pa rklo(ay 0522-10 411 1,027 

516 1771 12 South Milwaukee Yacht Club 0522-12 415 4 
517 1774S 08 Meadow Vie", School 0522-33 411 6 
518 1776S 08 Scan I an Schoo I 0522-36 411 3 
519 1777S 08 Oak Creek Junior High School 0522-21 411 22 
520 17785 08 Edgewood Elementary, Oak Creek High SChools 0522-16 411 36 
521 1780 10 American Legion Park 0522-21 411 1 
522 1781 04 Henry Miller Park 0522-16 411 6 
523 1782 04 Subd i vis ion Pa rk 0522-19 411 1 
524 1783 11 Woodland Golf Course 0522-34 411 18 
525 1784 11 Oak Hil Is Golf Course 0522-33 411 34 
526 1785 11 Kerbers Grounds 0522-23 411 2 
527 1788 04 Subd ivl s Ion Pa rk 0522-23 411 2 
528 17905 10 5t. Matthe", School 0522-23 411 5 
529 17925 08 Shepard Hil Is School 0522-28 411 28 
530 1793 04 subd i vis I on Pa rk 0522-23 411 3 
531 1794S 08 Ca ro I I ton Schoo I 0522-23 411 9 

1795 03 Johnstone Pa rk 0522-06 411 13 
532 1798 04 Chape I Hi I Is Pa rk 0522-03 411 7 
533 1799 04 Manor Ma rquette Pa rk 0522-09 411 5 
534 1800 04 Green I a",n Pa rk 0522-09 411 9 
535 1801 04 Wi Ilow Heights Park 0522-17 411 12 
536 1802 04 Abend she i n Pa rk 0522-16 411 53 
537 1803 04 AI len Playlot 0622-05 410 1 
538 1804 04 Beu I ah Br i nton 0622-09 410 6 
539 18055 08 8th Street Middle School 0722-29 410 1 
540 18065 08 Grandvle", School 0821-30 410 6 
541 18075 08 Granv i I I e Schoo I 0821-05 410 8 
542 18085 08 Kluge Schoo I 0821-27 410 4 
543 1809,S 08 Mi Iwaukee Trade and Technical High School 0722-32 410 2 
544 1810S 08 67th Street School 0621-15 410 3 
545 1811S 08 Vincent High School 0821-17 410 48 
546 18125 08 Webster Middle School 0821-23 410 7 
547 1813 04 5th and Rando I ph 0722-08 410 1 
548 1814 04 1st and Hadley 0722-17 410 1 
549 1815 04 1 st and Lapham 0622-05 410 1 
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Table 8-1 (continued) 

Map 
Reference Site OWnership 

locatlonc Dle:~:~nd Number Numbera Codeb SI te Nallle Acreage 

550 1816 Oil II0th and Doug las 0821-25 1110 1 
551 1811 Oil 11th and Minerai 0122-32 1110 1 
552 1818 Oil Ka szube Pa rk 0622-011 1110 1 
553 1819 Oil Pa rk East 0122-21 1110 10 
5511 1820 Oil Pallaflto Park 0122-32 1110 1 
555 1821 Oil Park West B 0121-13 1110 1 
556 1822 Oil Park West C 0721-13 1110 6 
551 1823 Oil Pa rk West F 0722-19 1110 1 
558 18211 Oil Relske Park 0622-06 1110 1 
559 1825 Oil 17th and Vine 0722-19 1110 1 
560 1826 Oil 16th and Edgerton 0622-30 1110 1 
561 1821 Oil 16th and Hopkins 0722-18 1110 1 
562 1828 Oil 66th and Port 0821-15 1110 6 
563 1829 Oil Teutonia and Fairmount 0821-36 1110 1 
5611 1830 Oil 30th and Ca .... ker 0121-13 1110 1 
565 1831 Oil 30th and Ga lena 0721-211 1110 1 
566 1832 Oil 35th and lincoln 0621-01 1110 1 
561 1833 Oil 31st and lloyd 0721-211 1110 1 
568 18311 Oil 311th and Mt. Vernon 0721-25 1110 1 
569 1835 Oil 21 st and Keefe 0722-07 1110 1 
570 1836 Oil 29th and Bro .... n 0721-211 1110 1 
571 1831 Oil 29th and Melvina 0721-12 1110 1 
512 1838 Oil Urban Pa rK 0722-28 1110 10 
573 1839S 10 Plus XI High School 0721-28 1110 1 
5111 1841 Oil Park Site A 0522-03 1115 6 

1842 02 Haven .... oods Environmental Center 0821-26 410 237 
515 1843S 08 Glen Hills Middle School 0822-19 406 20 

1844 03 Hanson Park 0821-03 402 14 
1845 03 Parksite No. 71 0821-03 410 200 
1841 03 Moody Park 0722-07 410 4 
18119 03 Fa I k Pa rk 0522-01 411 216 
1850 03 McKinley Park 0122-22 410 90 
1851 03 Juneau Pa rk 0122-21 410 18 
1852 03 Johnson Pa rk 0122-19 410 11 
1853 03 Metcs I fe Pa rk 0121-13 410 8 
1854 03 Maintenance (county parks) 0721-21 416 4 
1856 03 Riverfront launch Site 0722-33 416 1 
1858 03 Cudahy Nature Preserve 0522-04 411 42 
1859 03 Trlmborn Farm 0621-33 406 8 
1860 03 St. Ma rt in's Park 0521-07 1105 19 
1861 03 Parkslte 64 0521-09 405 5 
1862 03 f roemm i ng pa rk 0521-23 405 73 
1863 03 Parksite 65 0522-15 411 8 
18611 03 C&NW Railway Right-of-Way 0722-22 410 15 
1865 03 Meaux Pa rk 0822-31 410 24 

516 1866 04 MacArthur Squa re 0722-29 410 1 
1867 03 Pa rks I te Squa re 0521-24 405 9 

571 1868 Oil Ma ler Festival Park 0122-28 410 30 

NOTE: The locations of Mil .... aukee County parks and open space sites are shown on Map 20 In Chapter II. 

aA site identification number was assigned to all sites Included In the 1973 Inventory of park and open space sites In 
the Region. This Inventory Is documented in Appendix D. SEWRPC Planning Report No. 27. A Regional Park and ODen s9ace 
Plan for Southeastern Wisconsin: 2000. Additional sites Identified and Included In the 1985 Inventory are asslgne a 
ne .... site number. An "5" fOllowing the site number indicates that the site has been classified as a school outdoDr 
recreat ion area. 

bThe ownership code numbers are divided Into publiC and nonpubllc as follows: 

Public 

01 - federal 
02 - State 
03 - County 
Oil - City 
05 - Village 
08 - School District 

Nonpub Ilc 

10 - Organizational 
11 - Commercial 
12 - Private 

c The location numbers represent the U. S. Public land Survey to .... nshlp. range. and section numbers In .... hich the 
site Is located. 

dThe civil division code numbers refer to the location of the site .... Ithln cities and villages In the County 
as fa Ilo .... s: 

401 Bayside Village (part) 
1102 Bro .... n Deer Vi Ilage 
1103 Cudahy City 
11011 fox Point Village 
1105 Franklin City 
1106 Glendale City 
1106 Greenda Ie Vi Ilage 
1108 Greenfield City 
1109 Hales Corners Village 
1110 MII .... aukee City 

1111 Oak Creek City 
412 River HI lis Vi IIage 
413 St. Francis City 
414 Shore .... ood Vi Ilage 
1115 South Mil .... aukee City 
1116 Wauwatosa City 
417 West Allis City 
418 West Mi I .... aukee Village 
419 Whitefish Bay Village 

eSlte Is less than one-half acre In size. 

Source: SEWRPC. 
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Appendix C 

MILWAUKEE COUNTY SOLID WASTE MANAGEMENT PLAN COMMERCIAL, 
INDUSTRIAL, MUNICIPAL, AND INSTITUTIONAL SURVEY QUESTIONNAIRES 

HOI09-U MILWAUKEE COUNTY SOLID WASTE MANAGEMENT STUDY 
BEING CONDUCTED JOINTLY BY MILWAUKEE COUNTY AND THE 
SOUTHEASTERN WISCONSIN REGIONAL PLANNING COMMISSION 

COMMERCIAL SOLID WASTE SURVEY QUESTIONNAIRE 
(January 1985) 

To obtain information which can be used by local commercial establishments in Mil
waukee County to consider alternative solid waste management systems, you are being 
asked to provide the following information. Not all of this information will be 
available and some data will not be applicable to all commercial establishments. If 
possible, please fill out a separate questionnaire for each major site, facility, or 
retail establishment at which solid waste is generated. In cases where questions are 
not applicable, please indicate "N/A". Should you have any questions concerning this 
matter, please contact Mr. Robert P. Biebel of the SEWRPC staff at (414) 547-6721. 

Establishment Name ______________________________________ ~-----------------------
Address ~--__ ----~~------------------------------- Phone __________________ __ 
Information prepared by: Title __________________ __ 
Please provide the following information: SIC Code ____________________________ ___ 

1. Type of Commercial Establishment 
~-----------------------------------------

2. Type of solid and liquid wastes produced ----------------------------------
3. Total solid waste produced per year* 4. Total liquid waste produced per year* 

cubic yards -------- or tons ------- gallons ______ _ or pounds ______ _ 

5. Please describe the seasonal and/or annual variation in solid waste production 
for your establishment ________________________________________________________ ___ 

6. Type of solid waste disposal: (Please include all wastes, i.e., those hauled by 
owner, contractor, or both). 

Landfill Percent of solid waste Percent of liquid waste ----Owner/operator: Name _________________________________________________ _ 
Address -----------------------------------------------

Landfill Percent of solid waste Percent of liquid waste ----Owner/operator: Name __________________________________________________ _ 
Address __________________________________________________ __ 

Incinerator Percent of solid waste Percent of liquid waste 
Owner/operator: Name 

Address 

Recycle/reuse Percent of solid waste Percent of liquid waste Other ___________________________________________________ _ 

If wastes are salvaged or recycled either internally or through a commercial 
operator, please list the name and location of recycling operation, the waste 
types, and quantity. 

*Please fill out inventory sheets attached. 
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-2-

7. Please indicate your expected increase or decrease in solid waste production by 
the year 1990. 

8. Transfer stations or central collection point used for solid waste prior to hauling: 

Owner/operator ______________________________________________________________ _ 

Location 
------~~--------------------------------------------------------------

Is compactor used? ____ ~------~~~--------------------------------------------
Total capacity of transfer station(s) 
Percent of waste generated which is processed at transfer station(s) 
Hours of operation _________________________________________________________ __ 

9. Solid waste hauling Collection Frequency: 

By owner ___ '="'=" __ -:--
By private collector 

Name: 
Address: 

or municipality ______ ~--

10. Total solid waste disposal costs (dollars/year) including municipal collection 
programs and private contract solid waste hauling. 

Collection: 

Disposal: 

Municipal waste collection 
Private contract hauler 

Municipal landfill 
Private landfill 

Administrative: 
Other (please specify): 

Total annual cost 

11. What year are cost est~ates based on? 

Solid Wastes 

$_---

$_---

12. Basis of charges from private contractors or municipal haulers: 

$_--
$_--
$_---

per ton 
per cubic yard 
other 

13. Length of contract governing above charges _________ years. 

Liquid Wastes 

$_---
$_---

$_----

14. Please indicate any concerns or thoughts you may want to express relating to 
solid waste disposal in the County or to the solid waste planning program. 

Please return this questionnaire to: 

Robert P. Biebel 
Chief Environmental Engineer 
Southeastern Wisconsin Regional Planning Commission 
P.O. Box 769 
Waukesha. Wisconsin 53186 
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Waste Types 

Solid Waste 

Paper and paper products 

Plastics ••••.••••.•.••. 

Metals (specify type) ••• 

Rags and cloth materials 

Wood 

Rubber products •••••••• 

Glass 

Toxic or hazardous 
was tes .............. . 

Foundry Sand ...••.••••. 

Tires ................. . 

Air or waste treatment 
sludges •...•••••.•••• 

Other (specify) •••••••• 
Liquid Wastes 

(other than liquids 
disposed of as sewage) 

Oils and greases 

Chemical sludges 

Solvents 

Other (specify) 

-3-

SOLID WASTE QUANTITY INVENTORY SHEET 

b Annual 
Am~unt 

(yd or 
(tons) 

b Annual 
Vol~me 
(ft or 
gallon) 

Sanitary 
Landfill 

Waste Quantities
a 

Methods of Disposal 

Recycle 
Incinerator Reuse 

Other 
(specify) 

a Please express units for each quantity entered on work sheet. Please use estimates if 
exact amounts are unknown. 

b please express waste amounts in appropriate category. 
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H0109-G MILWAUKEE COUNTY SOLID WASTE MANAGEMENT STUDY 
BEING CONDUCTED JOINTLY BY MILWAUKEE COUNTY AND THE 
SOUTHEASTERN WISCONSIN REGIONAL PLANNING COMMISSION 

INDUSTRIAL SOLID WASTE SURVEY QUESTIONNAIRE 
(January 1985) 

To obtain information which can be used by local industries in Milwaukee County to 
consider alternative solid waste management systems, you are being asked to provide 
the following information. Not all of this information will be available and some 
data will not be applicable to all industries. If possible, please fill out a sepa
rate questionnaire for each major site, facility, or plant at which solid waste is 
generated. In cases where questions are not applicable, please indicate "N/A". 
Should you have any questions ~oncerning this matter, please contact Mr. Robert P. 
Biebel of the SEWRPC staff at (414) 547-6721. 

Industry Name ____________________________________________ ~-------------------------
Address Phone 
Informat~i-o-n--p-r-ep-a-r-e-d~b-y-:------------------------------ Title --------------------
Please provide the follOwing information: SIC Code --------------------------------
1. Type of Industry ____________________________________________________________ _ 

2. Type of solid and liquid wastes produced ----------------------------------------
3. Total solid waste ~roduced per year* 4. Total liquid waste produced per year* 

cubic yards or tons -------- -------- gallons _____ _ or pounds ______ _ 

5. Please describe the seasonal and/or annual variation in solid waste production 
for y)ur industry --------------------------------------------------------------

6. Type of solid waste disposal: (Please include all wastes, i.e., those hauled by 
owner, contractor, or both). 

Landfill Percent of solid waste Percent of liquid waste 
Owner/operator: Name ----------------------------------------------------------Address -----------------------------------------------------

Landfill Percent of solid waste Percent of liquid waste ---Owner/operator: Name 
Address -----------------------------------------------------

Incinerator Percent of solid waste Percent of liquid waste 
Owner/operator: Name 

Address 

Recycle/reuse Percent of solid waste Percent of liquid waste 
Other -----------------------------------------------------------------
If wastes are salvaged or recycled either internally or through a commercial 
operator, please list the name and location of recycling operation, the waste 
types, and quantity. 

*Please fill out inventory sheets attached. 
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7. Please indicate your expected increase or decrease in solid waste production by 
the year 1990. 

8. Transfer stations or central collection point used for solid waste prior to hauling: 

Owner/operator ______________________________________________________________ _ 

Location ______ ~~------------------------------------------------------------__ Is compactor used? 
Total capacity of transfer station(s) 
Percent of waste generated which is processed at transfer station(s) 

Hours of operation __ ~----------------------------------------------------------
9. Solid waste hauling Collection Frequency: 

Name: By owner ____ .."..".. __ _ 
By private collector 
or municipality _______ __ 

Address: __________ ------__________________ _ 

10. Total solid waste disposal costs (dollars/year) including municipal collection 
programs and private contract solid waste hauling. 

Collection: Municipal waste collection 
Private contract hauler 

Solid Wastes 
$_---

Liquid Wastes 
$_--
$._---

Disposal: Municipal landfill 
Private landfill 

Administrative: 
Other (please specify): 

Total annual cost 

11. What year are cost estimates based on? 

$_---

12. Basis of charges from private contractors or municipal haulers: 

$_---
$_---
$ 

per ton 
per cubic yard 
other 

13. Length of contract governing above charges __________ years. 

$_---

14. Please indicate any concerns or thoughts you may want to express relating to 
solid waste disposal in the County or to the solid waste planning program. 

Please return this questionnaire to: 

Robert P. Biebel 
Chief Environmental Engineer 
Southeastern Wisconsin Regional Planning Commission 
P.o. Box 769 
Waukesha, Wisconsin 53186 
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Waste Types 

Solid Waste 

Paper and paper products 

Plastics .••.•.......... 

Metals (specify type) ••• 

Rags and cloth materials 

Wood 

Rubber products •••••••• 

Glass 

Toxic or hazardous 
wastes 

Foundry Sand ••••••••••• 

Tires ................. . 

Air or waste treatment 
sludges ............. . 

Other (specify) •••••••• 
Liquid Wastes 

(other than liquids 
disposed of as sewage) 

Oils and greases 

Chemical sludges 

Solvents 

Other (specify) 

-3-

SOLID WASTE QUANTITY INVENTORY SHEET 

b Annual 
Am~unt 

(yd or 
(tons) 

b Annual 
Vol~me 
(ft or 
gallon) 

Sanitary 
Landfill 

a 
Waste Quantities 

Methods of Disposal 

Recycle 
Incinerator Reuse 

Other 
(specify) 

a Please express units for each quantity entered on work sheet. Please use estimates if 
exact amounts are unknown. 

b 
Please express waste amounts in appropriate category. 
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H0109-0 
1/21/85 

MILWAUKEE COUNTY SOLID WASTE MANAGEMENT STUDY 
BEING CONDUCTED JOINTLY BY MILWAUKEE COUNTY AND THE 
SOUTHEASTERN WISCONSIN REGIONAL PLANNING COMMISSION 

MUNICIPAL SOLID WASTE SURVEY 
(January 1985) 

City/Village of _---;--::-_____________ _ Date 
Title Information Prepared By --------------------------- -----------

To obtain information which can be used by local units of government in Milwaukee 
County to consider alternative solid waste management systems, you are being asked 
to provide the following information. Not all of this information will be available 
and SOme data will not be applicable to all communities. In cases where questions are 
not applicable, please indicate "N/A". Should you have any questions concerning this 
matter, please contact Mr. Robert P. Biebel of the SEWRPC staff at (414) 547-6721. 

Please provide the following information when known or when an estimate can be made: 

1. How much solid waste is produced in your community? 
Residential _______ tons/year 
Commercial tons/year 
Industrial tons/year 

Total tons/year 

Number of tires collected for disposal. Number/year 

2. Is source separation practiced? If so, check the type of materials separated and 
if known. the quantity of each material per year. 

Newspaper tons/year -----Aluminum tons/year 
Glass tons/year 
Motor ~O-:'i-:-l- tons/year 

White Goods tons/year Other tons/year 
Tires number/year 

3. List all recycle or salvage operations accepting waste materials from your com
munity. 
Name and address: 

Types of Material Accepted: 

4. What type of collection service is used? 

Residential wastes: 
__ MuniCipal collection service (only) 
__ Privately-owned collection service (only) 

Combination of both 

Multifamily residential wastes: 
MuniCipal collection service (only) 

=== Privately-owned collection service (only) 
Combination of both 

Industrial wastes: 
__ Municipal collection service (only) 
__ Privately-owned collection service (only) 

Combination of both 

Amount 
tons/year 

---- tons/year 

--- tons/year 

tons/year 
--- tons/year 

--- tons/year 

---- tons/year 
tons/year ---- tons/year -----
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Commercial wastes: 
Municipal collection service 

-- Privately-owned collection service 
tons/year 
tons/year ----

-- Combination of both tons/year ----
s. Frequency and method of collection (check all that apply): 

Residential 
Frequency Method 

__ weekly curbside 
__ twice-weekly == backyard 

monthly cart 
-- twice-monthly -- dumpster 
-- other -- other 

Commercial 
Frequency Method 
weekly curbside 

-- twice-weekly backyard 
monthly cart 

-- twice-monthly -- dumpster 
-- other -- other 

Industrial 
Frequency 

weekly 
twice-weekly 
monthly 

-- twice-monthly 
other 

Method 
curbside == backyard 
cart 
dumpster 
other 

6. What type of collection vehicles and how many vehicles of each type are used 
in your community for municipal collection services? 

Vehicle Type and Capacity Number 

7. List all transfer stations or central collection stations utilized by your 
community. 

Station Operator Address 

8. List all licensed solid waste disposal sites utilized by your community. 

Landfill Operator Location 

9. If a private collection service is utilized for residential waste collection, 
how is the community charged? Indicate the annual cost where applicable below. 
_____ $/year per user charged to community 

$/year per user charged to individual user 
$/year per ton or yard charged to community 
$/year lump sum-charge to-community 

___ $/year other (please specify) 
Comments: 

10. What is the length of and expiration date of the contract governing private 
collection service. 

11. What is the total annual cost of solid waste disposal in your community? List 
as much cost information as possible below. 
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What year are cost estimates based on? 

List the cost of collection, transport, and disposal, 
and if applicable, transfer. Please list subtotal 
cost if components are unknown. 

collection $ ________ ,/yr 
transport /yr 
disposal /yr 
transfer /yr 
Subtotal /yr 



List all administrative expenses ______ $/Year 

Other expenses (please specify __________________ __ $/Year -------
Total Annual Cost $/Year 

12. Do the costs included in No. 9 include the cost for disposal of commercial 
solid wastes? 
Yes No If not, list here if known. $/Year 

13. Do the costs included in No. 9 include the cost for disposal of industrial 
solid wastes? 
Yes No If not, list here if known. $/Year 

14. Please give an indication of the seasonal variation and any other fluctuations 
over the course of the year in solid waste production for your community. 

15. Please note any comments or particular concerns that you may want to express 
regarding solid waste disposal in your community or the County. 

16. If available, please provide a map or written 
and the end points for each collection route, 
collection truck, starting and ending points. 
be used to asses~ the transportation costs of 

Please return this qUE~stionnaire to: 

Mr. Robert P. Biebel 
Chief Environmental Engineer 

description of the areas collected 
as well as the location of the 
This information is intended to 

various alternatives. 

Southeastern Wisconsin Regional Planning Commission 
P.O. Box 769 
Waukesha, Wisconsin 53187 
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HOI09-K MILWAUKEE COUNTY SOLID WASTE MANAGEMENT STUDY 
BEING CONDUCTED JOINTLY BY MILWAUKEE COUNTY AND THE 
SOUTHEASTERN WISCONSIN REGIONAL PLANNING COMMISSION 

INSTITUTIONAL SOLID WASTE SURVEY QUESTIONNAIRE 
(January 1985) 

To obtain information which can be used to consider alternative solid waste manage
ment systems in Milwaukee County, you are being asked to provide the following 
information. Not all of this information will be available and some data will not be 
applicable to all institutions. If possible, please fill out a separate questionnaire 
for each major site, facility, or plant at which solid waste is generated. In cases 
where questions are not applicable, please indicate "N/A". Should you have any ques
tions concerning this matter, please contact Mr. Robert P. Biebel of the SEWRPC 
staff at (414) 547-6721. 

Institution Name 
------------------------------------------~-------------------------Address Phone 

Informat~i-o-n--p-r-e-p-a-r-e~d~b-y-:------------------------------- Title -------------------
Please provide the follOwing information: 

1.- Type of Institution --------------------------------------------------------------
2. Type of solid and liquid wastes produced ----------------------------------------
3. Total solid waste produced per year* 4. Total liquid waste produced per year* 

cubic yards _______ or tons ______ __ gallons ______ _ pound s _____ _ 

5. Please describe the seasonal and/or annual variation in solid waste production 
for your institution _______________________________________________________ ___ 

6. Type of solid waste disposal: (Please include all wastes, i.e., those hauled by 
owner, contractor, or both). 

Landfill Percent of solid waste Percent of liquid waste ----Owner/operator: Name 
Address ---------------------------------------------------

Landfill Percent of solid waste ---- Percent of liquid waste 
Owner/operator: Name 

Address ------------------------------------------------------
Incinerator Percent of solid waste Percent of liquid waste 

Owner/operator: Name 
Address 

Recycle/reuse Percent of solid waste Percent of liquid waste 
Other ---------------------------------------------------------------------------
If wastes are salvaged or recycled either internally or through a commercial 
operator, please list the name and location of recycling operation, the waste 
types, and quantity_ 

*Please fill out inventory sheets attached. 
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7. Please indicate your expected increase or decrease in solid waste production by 
the year 1990 •• 

8. Transfer stations or central collection point used for solid waste prior to hauling: 

Owner/operator ----------------------------------------------------------------------Location 
--------~------------------------------------------------------------------Is compactor used? 

Total capacity of transfer station(s) 
Percent of waste generated which is processed at transfer station(s) 
Hours of operation ________________________________________________________________ _ 

9. Solid waste hauling Collection Frequency: 

By owner ____ ~~--_ 
By private collector 

Name: 
Address: 

or municipality ________ __ 

10. Total solid waste disposal costs (dollars/year) including municipal collection 
programs and private contract solid waste hauling. 

Collection: Municipal waste collection 
Private contract hauler 

Solid Wastes 

$_---
Liquid Wastes 

$_---
$_----

Disposal: Municipal landfill 
Private landfill 

Administrative: 
Other (please specify): 

Total annual cost 

11. What year are cost estimates based on? 

$ 

12. Basis of charges from private contractors or municipal haulers: 

$ 
$ 

$ ---------

per ton 
per cubic yard 
other 

13. Length of contract governing above charges ___________ years. 

$_----

14. Please indicate any concerns or thoughts you may want to express relating to 
solid waste disposal in the County or to the solid waste planning program. 

Please return this questionnaire to: 

Robert P. Biebel, Chief Environmental Engineer 
Southeastern Wisconsin Regional Planning Commission 
P.O. Box 769 
Waukesha, Wisconsin 53186 411 



Waste Types 

Solid Waste 

Paper and paper products 

Plastics .............. . 

Metals (specify type) .•. 

Rags and cloth materials 

Wood 

Rubber products ....•.•. 

Glass 

Toxic or hazardous 
was tes .............. . 

Foundry Sand .......... . 

Tires ................. . 

Air or waste treatment 
sludges ............. . 

Other (specify) ....... . 
Liquid Wastes 

(other than liquids 
disposed of as sewage) 

Oils and greases 

Chemical sludges 

Solvents 

Other (specify) ..•..... 

-3-

SOLID WASTE QUANTITY INVENTORY SHEET 

b Annual 
Am~unt 

(yd or 
(tons) 

b 
Annual 
Vol~me 
(ft or 
gallon) 

Sanitary 
Landfill 

a 
Waste Quantities 

Methods of Disposal 

Recycle 
Incinerator Reuse 

---- ---- ----- ------

Other 
(specify) 

a 
Please express units for each quantity entered on work sheet. Please use estimates if 

exact amounts are unknown. 

b 
Please express waste amounts in appropriate category. 
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Appendix E 

UNIT COSTS UTILIZED IN DEVELOPMENT OF COST ESTIMATES 
FOR SOLID WASTE MANAGEMENT ALTERNATIVEsa, b 

I. Source Separation 

A. Element 1: Recycling Centers 

Large Recycling Facilities 

1. Recycling Center Capital Costs 

a. Building, office supplies, telephone, 

heated; no water or sanitary sewer 

b. Fence and gate 

c. Gravel surface 

d. Electric service and telephone 

e. Screening and signs 

2. Operation Equipment Capital Costs 

a. Containers 

1) Two 8-ya rd 3 

2) Five 12-yard3 

Two semi-trailers 

10 steel 55 gallon barrels 

b. Miscellaneous equipment/Tools 

3. Operation and Maintenance (per year) 

a. Utilities 

b. Advertising 

c. Miscellaneous supplies and equipment 

d. Coordination and Operation 

e. Transportation 

Small Recycling Facilities 

1. Recycling Center Capital Costs 

a. Building: Small building for shelter, 

office supplies, telephone, heated; 

no water or sanitary sewer 

b. Fence and gate 

$ 7,500 per site 

5,200 per site 

1,600 per site 

400 per site 

600 per site 

1,400 each 

1,800 each 

2,500 each 

10 each 

600 per site 

400 per site 

3,000 per site 

700 per site 

8,700 per site 

14,900 per site 

4,500 per site 

4,000 per site 
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c. Gravel surface 

d. Electric service and telephone 

e. Screening and signs 

2. Operation Equipment Capital Costs 

3. 

a. Containers 

1) Two 8-yard3 

2) Two 12-yard3 

Six 55-gallon steel barrels 

One semi-trailer 

b. Miscellaneous equipment and tools 

Operation and Maintenance Cost 

a. Utilities 

b. Advertising 

c. Miscellaneous supplies and equipment 

d. Coordination and operation 

e. Transportation 

B. Element 2: Curbside Newsprint Collection 

1. Capital Cost 

a. Retrofit existing collection vehicles 

with racks 

C. Element 3: Composting 

1. Capital Cost 

a. Site development 

b. Operation and Maintenance 

(equipment and labor costs for site 

operation) 

$ 

1,200 per site 

400 per site 

500 per site 

1,400 each 

1,800 each 

10 each 

2,500 each 

500 per site 

300 per site 

2,000 per site 

500 per site 

6,800 per site 

7,700 per site 

400 per truck 

$ 16,200 per site 

25,000 per site 

D. Element 4: Household Toxic and Hazardous Waste Collection 

1. Operation and Maintenance Costs 

(costs based on 10 collections with a 

total of about 4,000 households 

participating) 

$ 32,500 per collection 



II Collection and Transport 
and A. Trucking Operation Costs III. 1. 75 to 100 cubic yard trailer 

2. 35 to 40 cubic yard compactor 

3. 20 to 30 cubic yard compactor 

4. 30 yard ash hauling tuck 

IV. Transfer 

A. Operation Costs 

1. Small capacity transfer facilities 

2. Large capacity transfer facilities 

V. Processing 

Waste to Energy Incineration 

A. Phase 1--900 Ton per Day Mass Burn Facility 

with Electric Power Generation 

1. Equipment 

2. Construction 

3. Land acquisition 

4. Electric lines 

5. Facility operation and maintenance 

6. Ash transport and disposal 

7. Less average annual revenue 

Subtotal 

B. Phase 11--900 Ton per Day Mass Burn Facility 

with Steam and Electric Power Generation 

1. Equipment 

2. Construction 

3. Land acquisition 

4. Electric lines 

5. Facility operation and maintenance 

6. Ash transport and disposal 

7. Less average annual revenue 

Subtotal 

$ 

$ 

60 per hour 

55 per hour 

55 per pour 

60 per hour 

3.50 per ton of waste 

3.00 per ton of waste 

Operation and 
Capital Maintenance 
Costs Costs 

$47,940,000 $ 

15,258,000 

5,000,000 

6,760,000 

4,029,000 

1,938,000 

(4 2 355 2°°0) 

$74,958,000 $1,612,000 

$47,940,000 $ 

14,470,000 

3,359,000 

3,716,000 

1,884,000 

(9 2945,000) 

$65,769,000 $4,345,000 
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VI. Disposal 

a 

b 

A. Capital, Operation and Maintenance 

(includes cost for landfill disposal and 

construction of additional capacity over 

the plan period which is assumed to be 

constructed incrementally over the plan 

period). 

Cost expressed in terms of first quarter 1986 dollars. 

Sources used to develop unit cost include the following: 

$ 21 per ton of waste 

1. Robert Snow Means Company, Inc., Means Building Construction Cost Data 1985, 
43rd Annual Edition. 

2. Dodge Building Cost Services, 1985 Dodge Guide to Public Works and Heavy 
Construction. 

3. Cost estimates based upon consultations with communities sponsoring clean 
sweep programs in Wisconsin and in other states in the Midwest. 

4. Cost estimates based upon consultation with municipalities operating resi
dential collection systems in Milwaukee County and private solid waste 
disposal contractors serving Milwaukee County. 

5. Cost estimates based upon consultation with municipalities and private 
contractors operating transfer facilities in southeastern Wisconsin. 

6. The Solid Waste Handbook--A Practical Guide, William D. Robinson, ed., 1986. 

7. Velzy Associates, Incinerator-Boiler Study, Milwaukee County Institutions, 
1982. 

8. Donohue & Associates, Inc., Report for Solid Waste/Energy Recovery, City 
of West Allis, Wisconsin, 1982. 

9. Black & Veatch Engineers and Architects, Resource Recovery Cogeneration 
Project Feasibility Study, 1986. 

10. Black and Veatch Engineers and Architects, A Feasibility Study for Solid 
Waste Resource Recovery in LaCrosse County. Wisconsin, 1984. 

11. Anderson-Ritchie Engineering & Survey Company, Barron County Refuse Incin
eration Facility Project Report, 1984. 

12. Cost estimates based upon consultation with private solid waste contractors 
operating landfill facilities in southeastern Wisconsin. 

Source: SEWRPC. 
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Appendix F 

DETAILED COST ESTIMATES UTILIZED FOR EVALUATION 
OF SOLID WASTE MANAGEMENT ALTERNATIVES 

Appendix F-l 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 1: CONTINUED USE OF EXISTING 

SOLID WASTE MANAGEMENT SYSTEMS 

Plan Subelement 

I. Residential Solid Waste Recycling 

15 at 19,800 
Subtotal 

= $297,000 
$562,600 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 

II. Solid Waste Transportation 

III. Solid Waste Transfer 

IV. Solid Waste Landfill Disposal 

Total Cost 

Unit Cost = $29.72 per ton of solid waste. 

Initial 
Capital 
Costs 

$563,000 

563,000 

$563,000 

Average Annual 
Operation and 

Maintenance 
1990-2010 

$ 469,000a 

7,677 ,000 

1,346,000 

21,222,000b 

$30,714,000 

~oes not include annual amortized capital cost of $49,000. 

b Cost assumes increases over present charges in order to fully comply 
with all regulations and environmental controls. If present charge cost 
is used, this cost is reduGed to $20,323,000. Costs include a land
filling capital cost component which is assumed to be made incrementally 
over the life of each landfill facility included in the plan. 

See Appendix E for further detail. 

Source: SEWRPC. 
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I. 

II. 

III. 

IV. 

Appendix F-2 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 2: DISPOSAL OF SOLID WASTES 

AT A SINGLE EXISTING COMMERCIAL GENERAL USE LANDFILL 
AND AT SEVEN EXISTING PRIVATE SPECIAL USE LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-2010 

Residential Solid Waste Recycling $563,000 $ 469,000a 
15 at 19,800 = $297,000 

Subtotal $562,600 $563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297 z000 

Subtotal $562,600 $563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000a 

Solid Waste Transportation -- 8,592,000 

Solid Waste Transfer -- 1,321,000 

Solid Waste Landfill Disposal -- 21,222,000b 

Total Cost $563,000 $31,604,000 

Unit Cost = $30.58 per ton of solid waste. 

~oes not include annual amortized capital cost of $49,000. 

bThis cost includes a landfilling capital cost component which is 
assumed to be made incrementally over the life of each landfill facil
ity to be included in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 



Appendix F-3 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 3: DISPOSAL OF SOLID WASTES 

AT TWO EXISTING COMMERCIAL GENERAL USE LANDFILLS 
AND AT SEVEN EXISTING PRIVATE SPECIAL USE LANDFILLS 

I. 

Plan Subelement 

Residential Solid Waste Recycling 

15 at 19,800 
Subtotal 

= $297,000 
$562,600 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 

O&M - 8 @ 27,700 = 
15 @ 16,500 = 

Subtotal 

$221,600 
247,500 

$469,100 

II. Solid Waste Transportation 

III. Solid Waste Transfer 

IV. Solid Waste Landfill Disposal 

Total Cost 

Unit Cost = $29.54 per ton of solid waste. 

Initial 
Capital 
Costs 

$563,000 

$563,000 

$563,000 

$563,000 

Average Annual 
Operation and 
Maintenance 

1990-2010 

$ 469,000a 

$ 469,000a 

7,509,000 

1,321,000 

21,222,000b 

$30,521,000 

a Does not include annual amortized capital cost of $49,000. 

b This cost includes a landfilling capital cost component which is 
assumed to be made incrementally over the life of each landfill facil
ity to be included in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 
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I. 

II. 

III. 

IV. 

V. 

Appendix F-4 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 4: PROCESSING OF A PORTiON OF THE 

SOLID WASTES AT ONE NEW INCINERATOR DESIGNED FOR STEAM 
PRODUCTION WITH DISPOSAL OF UNINCINERATED AND UN RECYCLED 

SOLID WASTES AND INCINERATOR ASH AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-2010
a 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 6,488,000 

Solid Waste Transfer -- 1,080,000 

Solid Waste Incineration 

A. Equipment 33,400,000 --
B. Construction 11,200,000 --
C. Land Acquisition 4,000,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 37,299,000 

E. Facility Operation and Maintenance -- 5,016,000 
F. Ash Transport and Landfill Disposal -- 2,692,000 
G. Less Average Annual Revenue -- (l0, 225, 000) 

Subtotal $85,899,000 -2,517,000 

Solid Waste Landfill Disposal -- 14,291,000b 

Total Costa $86,462,000 $19,811,000 

Unit Cost = $26.43 per ton of solid waste. 
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~oes not include annual amortized capital cost of $7,539,000. 

bThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 



I. 

II. 

III. 

IV. 

V. 

Appendix F-5 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 5: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT ONE NEW INCINERATOR DESIGNED FOR ELECTRIC 
POWER GENERATION WITH DISPOSAL OF UNRECYCLED AND UNINCINERATED 

SOLID WASTES AND INCINERATOR ASH AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-2010a 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 6,488,000 

Solid Waste Transfer -- 1,080,000 

Solid Waste Incineration 
A. Equipment 42,900,000 --
B. Construction 12,900,000 --
C. Land Acquisition 4,000,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 40,530,000 

E. Facility Operation and Maintenance -- 5,280,000 
F. Ash Transport and Landfill Disposal -- 2,692,000 
G. Less Average Annual Revenue -- (6,610,000) 

Subtotal $100,330,000 1,362,000 

Solid Waste Landfill Disposal -- 14,291,000b 

Total Cost a $100,893,000 $23,690,000 

Unit Cost = $31.39 per ton of solid waste. 

aDoes not include annual amortized capital cost of $8,798,000. 

bThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 
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I. 

II. 

III. 

IV. 

V. 

Appendix F-6 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 6: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT TWO NEW INCINERATORS DESIGNED FOR STEAM 
PRODUCTION WITH DISPOSAL OF UNINCINERATED AND UNRECYCLEO 

WASTES AND INCINERATOR ASH AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-201Oa 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 6,173,000 

Solid Waste Transfer -- 833,000 

Solid Waste Incineration 
A. Equipment 39,426,000 --
B. Construction 13,152,000 --
C. Land Acquisition 4,200,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 40,516,000 --

E. Facility Operation and Maintenance -- 5,662,000 
F. Ash Transport and Landfill Disposal -- 2,656,000 
G. Less Average Annual Revenue -- (10,098,000) 

Subtotal $ 97,294,000 $ -1,780,000 

Solid Waste Landfill Disposal -- 14,291,000b 

Total Cost a $ 97,857,000 $19,986,000 

Unit Cost = $27.53 per ton of solid waste. 

~oes not include annual amortized capital cost of $8,510,000. 

bThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 



I. 

II. 

III. 

IV. 

V. 

Appendix F-7 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 6A: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT TWO NEW INCINERATORS DESIGNED FOR STEAM 
PRODUCTION WITH DISPOSAL OF UNINCINERATED AND UNRECYCLED 

WASTES AND INCINERATOR ASH AT EXISTING LANDFILLSa 

Average Annual 
Initial Operation and 
Capital MaintenancE 

Plan Subelement Costs 1990-2010 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 5,842,000 

Solid Waste Transfer -- 653,000 

Solid Waste Incineration 
A. Equipment 47,416,000 --
B. Construction 15,873,000 --
C. Land Acquisition 4,200,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 46,808,000 --

E. Facility Operation and Maintenance -- 6,802,000 
F. Ash Transport and Landfill Disposal -- 2,934,000 
G. Less Average Annual Revenue -- (11,841,000) 

Subtotal $114,297,000 $ -2,105,000 

Solid Waste Landfill Disposal -- 13,136,000c 

Total Cost b $114,860,000 $17,995,000 

Unit Cost = $27.06 per ton of solid waste. 
a This alternative is the same as Alternative Plan 6 except that the incin-
erator located at the Americology Transfer Station site would have a capa
city of 1,000 tons of solid waste per day as opposed to 800 tons of solid 
waste per day as provided for under Alternative Plan 6. 
b Does not include annual amortized capital cost of $10,016,000. 

cThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 427 



I. 

II. 

III. 

IV. 

V. 

Appendix F-8 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 7: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT THREE NEW INCINERATORS DESIGNED FOR STEAM 
PRODUCTION WITH DISPOSAL OF UNINCINERATED AND UN RECYCLED 

WASTES AND INCINERATOR ASH AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-2010a 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 6,031,000 

Solid Waste Transfer -- 913,000 

Solid Waste Incineration 
A. Equipment 36,288,000 --
B. Construction 11,700,000 --
C. Land Acquisition 4,400,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 40,449,000 --

E. Facility Operation and Maintenance -- 6,151,000 
F. Ash Transport and Landfill Disposal -- 2,666,000 
G. Average Annual Revenue -- (9,964,000) 

Subtotal $ 92,837,000 $ -1,147,000 

Solid Waste Landfill Disposal -- 14,291,000b 

Total Cost a $ 93,400,000 $20,557,000 

Unit Cost = $27.73 per ton of solid waste. 

~oes not include annual amortized capital cost of $8,144,000. 

bThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 
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Appendix F-9 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 7A: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT THREE NEW INCINERATORS DESIGNED FOR STEAM 
PRODUCTION WITH DISPOSAL OF UNINCINERATED AND UNRECYCLED 

WASTES AND INCINERATOR ASH AT EXISTING LANDFILLS
a 

Average Annual 
Initial Operation and 
Capital MaintenancE 

Plan Subelement Costs 1990-2010 

I. Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

II. Solid Waste Transportation -- 5,759,000 

III. Solid Waste Transfer -- 748,000 

IV. Solid Waste Incineration 

A. Equipment 41,688,000 --
B. Construction 13,500,000 --
C. Land Acquisition 4,400,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 45,749,000 --

E. Facility Operation and Maintenance -- 7,181,000 
F. Ash Transport and Landfill Disposal -- 2,895,000 
G. Less Average Annual Revenue -- (11,707,000) 

Subtotal $105,337,000 $ -1,631,000 

V. Solid Waste Landfill Disposal -- 13,136,000c 

Total Cost b $105,900,000 $18,481,000 

Unit Cost = $26.78 per ton of solid waste. 
a This alternative is the same as Alternative Plan 7 except that the incin-
erator located at the Americology Transfer Station site would have a capa
city of 800 tons of solid waste per day as opposed to 600 tons of solid 
waste per day as provided for under Alternative Plan 7. 

bDoes not include annual amortized capital cost of $9,234,000. 
c 
This cost includes a landfilling capital cost component which is assumed 

to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 429 



I. 

II. 

III. 

IV. 

V. 

Appendix F-l0 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 8: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT FIVE NEW INCINERATORS DESIGNED FOR STEAM 
PRODUCTION WITH DISPOSAL OF UNINCINERATED AND UNRECYCLED 

WASTES AND INCINERATOR ASH AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-2010a 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297 ,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 6,163,000 

Solid Waste Transfer -- 801,000 

Solid Waste Incineration 

A. Equipment 41,880,000 --
B. Construction 13,200,000 --
C. Land Acquisition 4,500,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 39,444,000 --

E. Facility Operation and Maintenance -- 7,055,000 
F. Ash Transport and Landfill Disposal -- 2,740,000 
G. Less Average Annual Revenue -- (9,828,000) 

Subtotal $ 99,024,000 $ - 33,000 

Solid Waste Landfill Disposal -- 14,291,000b 

Total Cost a 
$ 99,587,000 $21,691,000 

Unit Cost = $29.35 per ton of solid waste. 
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~oes not include annual amortized capital cost of $8,684,000. 
b This cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 



Appendix F-ll 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 8A: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT FIVE NEW INCINERATORS DESIGNED FOR STEAM 
PRODUCTION WITH DISPOSAL OF UNINCINERATED AND UNRECYCLED 

WASTES AND INCINERATOR ASH AT EXISTING LANDFILLSa 

Average Annual 
Initial Operation and 
Capital Maintenanc~ 

Plan Subelement Costs 1990-2010 

I. Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

II. Solid Waste Transportation -- 5,877 ,000 

III. Solid Waste Transfer -- 636,000 

IV. Solid Waste Incineration 
A. Equipment 48,080,000 --
B. Construction 15,290,000 --
C. Land Acquisition 4,500,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 46,767,000 --

E. Facility Operation and Maintenance -- 7,965,000 
F. Ash Transport and Landfill Disposal -- 3,032,000 
G. Less Average Annual Revenue -- (11,572,000) 

Subtotal $114,637,000 $ -575,000 

V. Solid Waste Landfill Disposal -- 13,136,000c 

Total Cost $115,200,000 $19,543,000 

Unit Cost = $28.59 per ton of solid waste. 
a This alternative is the same as Alternative Plan 8 except that the incin-
erator located at the Americology Transfer Station site would have a capa
city of 800 tons of solid waste per day as opposed to 600 tons of solid 
waste per day as provided for under Alternative Plan 8. 
b 
Does not include annual amortized capital cost of $10,045,000. 

cThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 
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Appendix F-12 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 9: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT TWO NEW INCINERATORS DESIGNED FOR ELECTRIC 
POWER GENERATION WITH DISPOSAL OF UNINCINERATED AND UNRECYCLED 

WASTES AND INCINERATOR ASH AT EXISTING LANDFILLS 

I. 

Plan Subelement 

Residential Solid Waste Recycling 
15 at 19,800 = $297,000 

Subtotal $562,600 

Capital - 8 @ 33,200 = 
15 @ 19,800 = 

Subtotal 

$265,600 
297,000 

$562,600 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 

II. Solid Waste Transportation 

III. Solid Waste Transfer 

IV. 

V. 

Solid Waste Incineration 
A. Equipment 
B. Construction 
C. Land Acquisition 
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 

E. Facility Operation and Maintenance 
F. Ash Transport and Landfill Disposal 
G. Less Average Annual Revenue 

Subtotal 

Solid Waste Landfill Disposal 

a Total Cost 

Unit Cost = $32.82 per ton of solid waste. 

$ 

$ 

$ 

Initial 
Capital 
Costs 

563,000 

563,000 

563,000 

43,862,000 
13,250,000 

4,200,000 

46,995,000 

$108,307,000 

$108,870,000 

Average Annual 
Operation and 
Maintenance 

1990-2010a 

$ 469,000 

$ 469,000 

6,173,000 

833,000 

5,928,000 
2,656,000 

(5,878,000) 

$ 2,706,000 

14,291,000b 

$24,472,000 

aDoes not include annual amortized capital cost of $9,493,000. 

bThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 
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I. 

II. 

III. 

IV. 

V. 

Appendix F-13 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 10: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT THREE NEW INCINERATORS DESIGNED FOR ELECTRIC 
POWER GENERATION WITH DISPOSAL OF UNINCINERATED AND UNRECYCLED 

WASTES AND INCINERATOR ASH AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-2010a 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 6,031,000 

Solid Waste Transfer -- 913,000 

Solid Waste Incineration 
A. Equipment 41,409,000 --
B. Construction 12,900,000 --
C. Land Acquisition 4,400,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 45,488,000 --

E. Facility Operation and Maintenance -- 6,351,000 
F. Ash Transport and Landfill Disposal -- 2,666,000 
G. Less Average Annual Revenue -- (5,857,000) 

Subtotal $104,197,000 $ 3,160,000 

Solid Waste Landfill Disposal -- 14,291,000b 

Total Costa $104,760,000 $24,864,000 

Unit Cost = $32.85 per ton of solid waste. 

~oes not include annual amortized capital cost of $9,135,000. 

bThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 
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I. 

II. 

III. 

IV. 

V. 

Appendix F-14 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 11: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT FIVE NEW INCINERATORS DESIGNED FOR ELECTRIC 
POWER GENERATION WITH DISPOSAL OF UNINCINERATED AND UNRECYCLED 

WASTES AND INCINERATOR ASH AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-2010a 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297 z000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247 z500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 6,163,000 

Solid Waste Transfer -- 801,000 

Solid Waste Incineration 
A. Equipment 48,209,000 --
B. Construction 15,600,000 --
C. Land Acquisition 4,500,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 47,968,000 --

E. Facility Operation and Maintenance -- 7,415,000 
F. Ash Transport and Landfill Disposal -- 2,740,000 
G. Less Average Annual Revenue -- (5,148,000) 

Subtotal $116,277,000 $ 5,007,000 

Solid Waste Landfill Disposal -- 14,291,000b 

Total Cost a $116,840,000 $26,731,000 

Unit Cost = $35.67 per ton of solid waste. 

~oes not include annual amortized capital cost of $10,188,000. 

bThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 
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II. 

III. 

IV. 

V. 

VI. 

Appendix F-15 

DETAILED COST ESTIMATE 
ALTERNATIVE PLAN 12: PROCESSING OF A PORTION OF THE 

SOLID WASTES INTO REFUSE-DERIVED FUEL, INCINERATION AT ONE NEW 
INCINERATOR DESIGNED FOR ELECTRIC POWER GENERATION WITH 

THE DISPOSAL OF UNRECYCLED AND UNINCINERATED SOLID WASTES, 
REFUSE-DERIVED FUEL RESIDUE, AND INCINERATOR ASH 

AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-2010
a 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 6,728,000 

Solid Waste Transfer -- 1,080,000 

Solid Waste Conversion to 
Refuse-Derived Fuel 9,348,000 500,000 

Solid Waste Incineration 
A. Equipment 37,800,000 --
B. Construction 10,500,000 --
C. Land Acquisition 4,000,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 28,389,000 --

E. Facility Operation and Maintenance -- 4,831,000 
F. Ash Transport and Landfill Disposal -- 770,000 
G. Less Average Annual Revenue -- (5,491,000) 

Subtotal $ 80,689,000 $ 110,000 

Solid Waste Landfill Disposal -- 15,677 ,000b 

Total Cost a $ 90,600,000 $24,564,000 

Unit Cost = $31.37 per ton of solid waste. 

~oes not include annual amortized capital cost of $7,900,000. 
b This cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 435 
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II. 

III. 

IV. 

V. 

Appendix F-16 

DETAILED COST ESTIMATE 
REFINED ALTERNATIVE A: PROCESSING OF A PORTION OF THE 
SOLID WASTES AT THREE NEW INCINERATORS--LOCATED AT THE 

AMERICOLOGY SITE AND TWO OTHER SITES IN THE COUNTY 
WITH A COMBINED CAPACITY OF 1,600 TO 1,800 TONS PER DAY-

DESIGNED FOR STEAM AND ELECTRIC POWER GENERATION WITH 
DISPOSAL OF UNINCINERATED AND UNRECYCLED SOLID WASTES 

AND INCINERATOR ASH AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-2010a 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 3,202,000 

Solid Waste Transfer -- 520,000 

Solid Waste Incineration 
A. Equipment 60,892,000 --
B. Construction 19,118,000 --
C. Land Acquisition 4,400,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 65,000,000 --

E. Facility Operation and Maintenance -- 8,028,000 
F. Ash Transport and Landfill Disposal -- 3,832,000 
G. Less Average Annual Revenue -- (7,480,000) 

Subtotal $149,410,000 $ 4,380,000 

Solid Waste Landfill Disposal -- 12,495,000b 

Total Costa $149,973,000 $21,066,000 

Unit Cost = $32.99 per ton of solid waste. 

~oes not include annual amortized capital cost of $13,078,000. 

bThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 
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V. 

Appendix F-17 

DETAILED COST ESTIMATE 
REFINED ALTERNATIVE B: PROCESSING OF A PORTION OF THE 
SOLID WASTES AT THREE NEW INCINERATORS--LOCATED AT THE 

COUNTY INSTITUTIONS SITE AND TWO OTHER SITES IN THE COUNTY 
WITH A COMBINED CAPACITY OF 1,600 TO 1,800 TONS PER DAY-

DESIGNED FOR STEAM AND ELECTRIC POWER GENERATION WITH 
DISPOSAL OF UNINCINERATED AND UNRECYCLED SOLID WASTES 

AND INCINERATOR ASH AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-2010
a 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8@ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 3,591,000 

Solid Waste Transfer -- 710,000 

Solid Waste Incineration 
A. Equipment 59,156,000 --
B. Construction 19,118,000 --
C. Land Acquisition 1,400,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 65,000,000 --

E. Facility Operation and Maintenance -- 8,028,000 
F. Ash Transport and Landfill Disposal -- 3,819,000 
G. Less Average Annual Revenue -- (13,960,000) 

Subtotal $144,674,000 $-2,113,000 

Solid Waste Landfill Disposal -- 12,495,000b 

Total Costa $145,237,000 $15,152,000 

Unit Cost = $26.88 per ton of solid waste. 

~oes not include annual amortized capital cost of $12,665,000. 
b This cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 
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Appendix F-18 

DETAILED COST ESTIMATE 
REFINED ALTERNATIVE C: PROCESSING OF A PORTION OF THE 

SOLID WASTES AT TWO NEW INCINERATORS--LOCATED AT THE 
AMERICOLOGY SITE AND THE COUNTY INSTITUTIONS SITE 

WITH A COMBINED CAPACITY OF 1,600 TO 1,800 TONS PER DAY-
DESIGNED FOR STEAM AND ELECTRIC POWER GENERATION WITH 
DISPOSAL OF UNINCINERATED AND UNRECYCLED SOLID WASTES 

AND INCINERATOR ASH AT EXISTING LANDFILLS 

Average Annual 
Initial Operation and 
Capital Maintenance 

Plan Subelement Costs 1990-201O
a 

Residential Solid Waste Recycling $ 563,000 $ 469,000 
15 at 19,800 = $297,000 

Subtotal $562,600 $ 563,000 

Capital - 8 @ 33,200 = $265,600 
15 @ 19,800 = 297,000 

Subtotal $562,600 $ 563,000 

O&M - 8 @ 27,700 = $221,600 
15 @ 16,500 = 247,500 

Subtotal $469,100 $ 469,000 

Solid Waste Transportation -- 4,173,000 

Solid Waste Transfer -- 832,000 

Solid Waste Incineration 
A. Equipment 57,752,000 --
B. Construction 17,701,000 --
C. Land Acquisition 4,000,000 --
D. Engineering, Environmental, and 

Legal Costs; Contingency, and 
Interest During Construction 60,711,000 --

E. Facility Operation and Maintenance -- 7,656,000 
F. Ash Transport and Landfill Disposal -- 3,822,000 
G. Less Average Annual Revenue -- (14,240,000) 

Subtotal $140,164,000 $ -2,762,000 

Solid Waste Landfill Disposal -- 12,495,000b 

Total Cost a $140,727,000 $ 15,207,000 

Unit Cost = $26.60 per ton of solid waste. 

a 
Does not include annual amortized capital cost of $12,320,000. 

bThis cost includes a landfilling capital cost component which is assumed 
to be made incrementally over the life of each landfill facility included 
in the plan. 

See Appendix E for more detail. 

Source: SEWRPC. 
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NEWSPAPER ARTICLES AND NEWS RELE.ASE PERTAINING TO 
MILWAUKEE COUNTY SOLID WASTE MANAGEMENT PLAN 

, .~(. - - ----- - -- .----

Garbage: TroubleJll,tlt 
can' tbe tossed as ide 

By La ...... c. LoImwua 
of The JOUI'IIaI Staff 

Take an ellipse the size of Milwaukee 
County Stadium. Flllit with garbage to a Une 
17 feet below the upper aranctstand roof, just 
above the top row of seats. 

What you would bave is a cyUnder of gar
bqe 770 to 780 feet In diameter and 95 feet 
high, the equivalent of all the residential 
IODd waste aeaerated each year in Milwau-
kee County. - , 

Put another way, that is 420,000 tons or .5 mlDlon cubic feet of prba&e. 
Add to that an eatla.ted 700,000 tons of 

IndU8trlal and ClOIDJIleJ'dAi waste that Is col- . 
lected in Milwaukee County each year. Tbat 
would fill up a second stadium and mucb of a 

. third. 
Of course, nobody is planning to dump 

garbage in the Stadium, especially not if the 
Brewers bave a winning season this year. 
The vision of the ballpark brimming with 
soUd waste is merely a way of illustrating 
that tbe Milwaukee area generates large 
amounts of soUd waste eaeb year. 

And while the volume is increasing, the 
santtary landfills In which the refuse can be 
dumped safely and economically are dwin
dUng. The cost to Milwaukee County cOm
munities, meanwhile, was $57 mUnon In 
1983 for collection, transportation and dis-
posal. . 

.At their current rate of use, the major 
landfills in southeastern Wisconsin bave ail 
estimated seven years of capacity left, ac
cording to the State Department of Natural 
Resources. 

Tbat diminishing landfill Ufe, plus tbe ris
ing costs of cU$posal and an increasing 
awareness of environmental dangers bave 
generated great concern In nearly every 
community in the Milwaukee area. Officials 
Uke David Kuemmel, Milwaukee's commis
sioner of public works, say there is no more 
serious problem faCing local governments. 

"It is very critical," Kuemmel said. "All 
our landfills are ticking time bombs, in my 
opinion, and we don't know when they will 
go off. We're anxious to get out of landfilling 
and into some other mode of disposal." 

He added tbat the solution probably woulcl 
be incineration; Throughout the United 
States there bas been a proUferation of soUd 
waste Incineration systems that produce 
some form of salable energy. 

-rWe can bury-the waste under
ground or dump It in the water or put 
It In the alr, and all three are becom
Ing polluted," he said. "What this 
means Is that it it going to cost us a 
lot of money to protect the environ
ment, so that no matter wbere we 
put our soUd waste it Is environmen
talIysafe." 

. Coutywide task foree 
Others also are worried. Indeed, 

the waste disposal problem bas be
come so pervasive that QfficiaIs of 
Milwaukee County, the City' of Mil
waukee and suburb-dominated Inter
lovemmental CooperatioQCouncil 
bave put uid.e their differences to 
create a countywide task force to 
stUdy the problem. 

It bas caused ordln8rily fractious 
communities to unite. 

"Everybody is cooperating," said 
BrIan Bowser ,tbe city's resource
recovery manaler. 

Armed with a '$100,000 grant from 
the state, the task force has put the 
SouthealJtern Wisconsin Regional 
Planning Commission to work on a 
study to· determine wbat choices 
-Milwaukee County communities 
have. 

It could lead to a 'recommendation 
to build one or more incinerators to 
burn residential soUd waste, If cus
tomers can be found to buy the ener
gy byproduct. Finding uses for ener-
It is the key, officials say. . 

The concet:n ()ver waste disposal 
also bas spurred satellite efforts 
tOWard solution of soUd-waste prob
lems. They include: 

StudIes by a cOlUlOttium OD the 
posslblUty of using household wastes 
to lenerate higb-yield methane to 
~te municipal vehicles. Tbe con-

. sortium, made up of Rexnord, Wis
COnsin Gas Co., the City of Milwau
kee, Milwaukee County and Ameri
can Can Co., also bas begUn studying 
tbe posslbiHty of producing methane 
from garden wastes and grass cUp
pings. 

A ItUdy by the city and the Metro
poUtan Sewerage District to deter
mine whether energy from an- incin-
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erator could be used to provide elec
trical power for district plants and 
faciUties. 

AD appUcatioD by the city for a 
grant from the federal Environmen
tal Protection Agency to study possi
ble expansion of the central business 
district's steam distribution system 
to use steam or hot water generated 
by waste hicineratlon. 

Tilb 'between the city and Wis
consin Electric Power Co. that could 
lead to use of power produced by in
cineratiOll for the city water system 
and City-street Uahts. 

Neptlatloas Ieadina to the poai
ble purchase by Waukesha County of 
the Waukesba city incinerator - the 
ODlyoae intbe Milwaukee area still 
opefatllll- lbe county would expand 
the Incinerator's capacity. 

. DIacuuioas iD Port WasIIlnatOD OD 
the reactivation of the city incinera
tor to burn garbage from Port Wash
ington and neighboring communities. 

SoUd waste from every communi
ty in the Milwaukee area winds up in 
a sanitary landfill. The dump is the 
end of a costly process that starts at 
tbe curbside where residents place 
their garbage for collection. 

In addition to collection, the proc
ess includes the transportation of 
wastes to transfer sites or landfills, 
and finally disposal. Combined, the 
three components make the process 
thetblrd most expensive municipal 
service, behind poUce and fire protec-
tion. $70 a toD 

In 1983, Milwaukee County com
munities spent an average of about 
$70 a ton, or about $29 million, to 
collect their garbage, according to 
the regional planning commission. 
Tbe cost of transporting and dispos
ing it was $25 a ton, or about $28 
million a year. 

Most communities in Milwaukee 
County use tbeir own trucks to make 
collections. In most communities out
side the county, collections are made 
by waste contractors who are bired 
either by the municipaUty or by tbe 
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- Journal Photo by John A. Ehlers 

.. Bulldozers worked to move huge plies of garbage at the Omega Hllis landfill In Germantown 



Incineration may be alternative to 
building mounds of garbage 
Individual bomeowner. 

Milwaukee alone spends almost 
$20 milUon a year to collect residen
tial garbage and $7 milUon to dispose 
of it a under contract with Waste 
~ementofW~nsin,~rding 
to WUliam Kappel, superintendent of 
the Bureau of Sanitation. 

Waste Management operates the 
area's main landfiDs: Omega Hills in 
Germantown, Metro in Franklin and 
Muskego in Muskego, whicb serve 
up to 75% of the area's communities. 

A fourth major landfill is operated 
by Land Reclamation, in tbe town of 
Mount Pleasant. It is used· primarily 
for the City of Racine and RacIne 
County communities; 

_to.aday 
In Waukesha County, about 6SO 

tons of refuse is collected dally and 
most Is taken to the Waste ~e
ment landfUls or to Mayville, ~rd
ing to Richard Mace, assistant county 
planning director. . 

But the City of Waukesha stili op
erates its own incinerator, bwning 
about 120 tons of garbage waste 
picked up in Waukesha. and neigb
boring communities daily. Steam 
produced by the plant is sold to the 

city and to an industrial firm. 
At Omega Hills, in Germantown, 

the state's largest landfill, two yeaJ'8 
of space is available in the northern 
part and five years in the unopen8d 
Omega HiDs South, ~rdin. ~ Ar
thur H. Glor, chief of soUd ,. waste 
lD8D8Iement for the DNR's South
eutera District. 

Waste Management atIU bas not 
'obtained fillal approval (rom· the 

. DNR to operate the southern sectioD 
of the, lite, across the border In Me
_F.aDs. . 

lOt Watte MaDagement'. Metro 
landftH In FrantUn. about five years 
of space is left and there is only one 
year's space left at the Muskego site, 
~rding to Glor. 

The Land Reclamation site bas 
aboUt 15 years of Ufe, be estimated. 

"We will always need landfills, 
but obviously something else could 
be done to reduce the need," Glor 
sald. "I see the things the City of 
Milwaukee is looking at as being the 
mndof the future." 

BOwser, the city's resourcemanag
er, says that trend is toward con
struction of incinerators that produce 
energy that can be sold. 

Burn it or bury it: 
the garbage choice 
By DAVE HENDRICKSON 
of The journal staff 

The City of Milwaukee is tUrting 
with the idea of beginning the most 
expensive public works project in its 
bistory, but It has a question to 
answer first: 

Is it necessary? 
The question is not as simple as it 

seems. 
The project is a waste-to-energy 

plant - a buge incinerator that could 
burn 1,000 tons of garbage a day and 
lenerate electriCity witb steam. 

Public Works Commissioner 
David Kuemmel estimates the cost of 
building the incinerator at $120 mil
lion. Others say the price easily could 
hit $ISO million. 

Optimistically, Kuemmel says, 
construction coul~ begin in April 
1989 and be completed in June 1992 
- just as the city's landfill contract 
with Waste Management expires. 

Kuemmel warns that delays could 
cost the city $1 million a month in 
1992 - wbat the city would pay 
Waste Management to continue haul
ina garbage. 

Until a few weeks ago, it seemed 
the Common Council had given its 
blessing to the project, or at least had 
condoned the work being done. 

Last year, Kuemmel asked for 
$1.5 million for engineering and 
environmental studies. That amount, 
be says, would have given the city 
the information it needed to make a 
thumbs up or thumbs down decision. 

"Tbere are about 120 such systems 
in tbe US so far, an explosion of 
waste-to-energy," Bowser said. 
"Every major city has something 
going." 

He said he was optimistic that a 
waste-to-energy system could be 
developed here, but that the key 
would be to find customers for the 
energy. Without them tbe project 
would be too expensive, besald. 

Study may be done 
lf the EPA approves the city's re

quest for a $40,000 grant, a team will 
study wbether steam or hot water 
produced from the process of inciner
ating garbage could be piped under
~ound to industries, businesses an~ 
city public bousing projects in an 
area bounded by the northern edge of 
the Downtown, the lake, tbe North
South Freeway and North Ave. 

Solid waste has been tbe subject of 
many studies made for city, county' 
and suburbs over the last 20 years:" 
One of them resulted in construction 
of a resource recovery system for tbe 
city by the Americology Division of 
American Can Co. 

THE tULI-1AUKEE JOUR'IAL 
~1arch 15, 1985 

Tbe council gave him $350,000 
and tentatively agreed to a bond 
issue this year for the remaining 
$1.15 million. 

. But in January, the $350,000 was 
rescinded for accounting .,urposes, 
and when it came back for reapprov
al in February, the council hit the 
brakes. 

It agreed to spend $50,000 for a 
financiai feasibility study, but decid
ed to hold off on spending tbe 
remaining $300,000 on engineering 
and environmental studies. 

As Ald. Steven Cullen put it: "We 
decided that we sbouldn't study this 
until we study what we're 'going to 
study." . 

Was the change caused by skit
'tishness over spending $120 million? 
Or was it a display of clout by 
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Kuemmel and Katzwn both have 
convlncilll arguments. Kuemmel has 
support from another public engineer 
- Kurt Bauer, director of the South
eastern Wisconsin Regional Planning 
Commission. The commission is 
wrapping up a countywide plan for 
aarbage disposal. Bauer said it would 
recommend building two Incinera-
tors. . 

The city now pays about $28 a ton 
to Waste Management. Kuemmel 
says the cost of sending garbap to a 
landfill has iDcreued about 11" a 
year since 1971, when the city was 
paying about $8 a ton. 

By national standards, that is still 
relatively cheap, Kuemmel says. "On 
the East Coast [where the prices are 
the hlghest1 prices of $SO to $100 a 
ton are not uncommon." 

As important as the arlument 
over the costs is the argument over 
tbe damale to the environmeat: 
Whicb burts more, a landfill or an 
incinerator? 

Kuemmel says incinerator tech
nology has improved so much that 
the effect is negligible. Standing out
side of one would have about the 
same effect as smoking two cigarets 
a year, he says. 

Bauer adds: "There are worse hor
ror stories with landfills than with 
incinerators. Every one of the damn 
things leaks, and once It gets Into the 

ground water, what are you going to 
do about It?" 

Katzman, not surprisingly, dis
agrees with everything Kuemmel 
and Bauer have to say. But that is not 
a mere reflection of hl.bullne .. 
Interest, he says. 

"If the city wants an incinerator 
and tbe city wants to pay $50 a ton 
Instead of $15, I'm going to be the 
first guy in line," Katzman says. 

He dismisses environmental argu
ments against landfills and Bauer's 
comment as "Ignorance of how the 
new sites are engineered." 

And he doesn't believe the city 
will run out of landfill space in the 
foreseeable future or that a 1,000-
ton-a-day Incinerator would cover 
the city's waste disposal needs. 

No matter what the Common 
Council ultimately decides to do, 
lOme people will be dissatisfied, 
Katzman says. 

"What we tell people Is, 'Look, 
there's only tbree places on tbls 
Eartb where we can put your gar
bage. We can dump It In the water -
that's not acceptable. We can bury It 
in tbe ground, or we can ~ump it In 
the air.' 

"'Now where do you want us to 
dump It? Jt's not our garbage, It's 
your garbage. Where do you want us 
to dump it?' " 
Wnllam Katzman, president of Waste 
Management of Wisconsin? His name 

OW'.,:' Omega lUlls. 

can be found next to large numbers 
on most campaign finance statements 
In City Hall. 

Katzman acknowledges callin, 
several aldermen and receiving calis 
from others. He told them, quite 
frankly, that the city doesn't need an 
incinerator. 

"We don't think there Is a waste 
disposal crisis," be says. 

Katzman does bave tbe alder
men's collective ear, but be doesn't 
think that can be traced to campaign 
contributions. 

"More than influence, It's respect 
for our company," he says. "We've 
provltled the city with waste disposal 
services for more than 17 years now 
and have never missed a day. 

~I resent very much the implica
tion that we're stealing $9 mlllion a 
year out of the city. That's what got 
my back up. I felt that we were 
unfairly being put in the middle of 
things and that's when I went and 
talked to some people." 

Council President John R. Kalwitz 
says Katzman "bas what I consider 
to be a good relationship with mem
bers of the Common Council; ... [He] 
can offer the city advice that it's not 
obliged to take." 

Kalwitz adds: "There's nobody 
that I know of, including Bill Katz
man, that's lOing to dictate what the 
council is going to do." 

Wi;;;·~ (,:.:; yvJf Zl:;!bcgv ~~'.) 
tJJ2.;:\ 

If you Ll~,-L' i~~ ':-/t::t f..!L.; ur 
\Vt;~~t ~f~~~ ·.V.:.J:'~~ <:1 i~ sees to the 
Erovnlij~t; i!.:. ~7c::"ris ;;,;r.dfiU In 
uke C' ... ~n~~', n.~!~1(..is. 

If y!::.J :iv.:: in Hay."lue, i~;s 
He(;:jn,:~\L;i~'5 L~.;~(,f~:~ i~'i D\X~ge 
CULwty. 

Wiii'i.t eoout W!.lUWi.t0~.;:;·L; 
g~r;;"ige cal'rled out t:,," b:·.ck 
Ll007 of ';V'au.vv~tosa. t~o~.l2~~ht~~(~s Is 
~r;.;c:wd s0uth to the Land n.ec;a~ 
!nIHb!! ll'.ndfill In Mount Plew>
'L~. f.')\lthwest of Racine. 
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i'Z _,,'QU Eo::; if: F~'~!<,'n l}eer~ ~t/s 

U;.' !"c;';:'I1.~ !:.::l~.;t k f';i;d du 
L.:c. Co~ nt~/. 

If reu Hv~~ L'l :S~loret;voodt 
Wi;ilcL::, :~::; Of ct;rt~J;l !!!lgh .. 
borhlJc-,j~ c-f ~Vl~itV~uk~e, your 
g;:rl;~3e :~ ::~ :.:{;~;:~d of I t~l O;~~~a 
HJI~:; :'It C,",~·~JL~to;:,~n. 

.. b",Ld i!' y')'v~ ~Jve Ie:. t, ... c rnajorhi 
of ;';:i:' ';i"':"<: lkii;hbcrh<AXis or 
()~~.i~ C!,--:,~!:: 1'<_',·; t;~l the Met,'\) l:.!nd ... 
fH~ in r'; ~$l>:i:~J. 

~',IfG,;t (',1 r'e City of J\{ilvl(;.u
~c~e·., ;_[!-\._~~:r..0;d u·~·,.~d:. - which 
w~_;g;!& iIi. a: ~b-c:\l: 3QO,000 tons 
eolch Yd'.' _.- t';oes ~o Metro, 
VJh!ch !~ Crv,;:' :;-.!: by '\}J D.~ite Man
~~:i,,;,<'z;;.::!!, ~li <C·:.~i;;;,,-'::u~ln. Th~ com· 
~::.::y, l':)'~l"~ ot ~L1 li1it;rnatloua: 

Gr-ze.nfielu resid<:l'l:s :";;;£lU their 
gfl1'b.::,~e to VilU~e M.tm",i,;;{1ent's 
iandWlln M,u!kef,(). 

-:: L~ couuty's house)10ld gar-
1:>''''3'; travels mgny r;l!les UC\-Ol:S 
3tf't~ and c(mnty hi?hvi;)'Y!5 
be£crc It is dumped ontu (m·~ of 
l>!l1Jcl1 f:tSt-growlng trash heaps 
E'lID(lwhtlrc. Only one 01 the !l~V
en - the Metro IllJld~m ;fl the far 
z:;')u~hwe5tern ccrn~r !:f F:.mklin 
-Iii In Milwaukee Comtt'!. 

'fh~ trsfflc pattern of 'garb[\ge 
tiuckSi carrying reh,s.~ sway 
from m'C'tropolltan corr.mun!t!es 
wc,,11 furm a crIss-crossed web 
on 8. mr.p. One year ago, the State 
De~'i'r1ment (If Naturall~e;'iources 
counted 150 garbat~ hauling 
ccrnpuu.Jas driving th:ougil to'le 
alley!! 0: ~lJtheastem W;S.;;OilSlll 
cu:1Lnmlt!es. 
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Burn or recycle 
but don't bury, 
waste plan urges 
ByDONBEHM 
Journal environment reporter 

Tbe garbage disposal babits of Milwaukee County 
communities W9uld be dramatically altered after 1991 
under preliminary waste management recommendations 
prepared by the Southeastern Wisconsin Regional Plan
ning Commission. 

Tbe 10 cities and 9 villages of Milwaukee County send 
a total of 447,500 tons of bousehold garbage eacb year 19 
one of seven landfills, six of them in southeastern 
Wisconsin and one in northern Illinois. Tbe waste load 
from county housebolds is expected to increase to about 
515,560 tons a year by 2010. 

To reduce the total flow of waste trucked to landfills 
and reduce future dumping costs, a countywide disposal 
plan calls for building two garbage Incinerators and 
establisbing 23 recycling centers. The plan also ~nvisions 
21 composting centers for tree limbs, leaves and brusb. 

The disposal plan's basic tbeme is simple: bunl or: 
recycle most bousebold garbage, and bury as llttle of It as . 
possible. . 

Tbe costs are bigb: an estimated $141.7 million .. 
Construction of two incinerators would cost approxl-: 
mately $140.727,000. That estimate does not include 
financing costs and some engineering design costs, Biebel 
sald. 

In addition, tbe cost of building 23 recycling centers 
would be $563,000. Tbe price tag for setting up 21 
composting sites would be about $340,000. Tbe equip
ment for a newsprint recycling system would cost about 
$40,000. 

The two inclaerators could easily 
D<lrn up to '120,O(}() Lns of hO,'.seh0;':i 
g::.rbs.::,e Kch yez.', OJ' 85% of the 
total residential w<.ste that CVJld n0t 
b~ recycled, according to the plan. 

All of tll!' rC!::ionai planning com
mission's indnen!tioll ideas assume 
that the burr.!'lg could be accom
plished within existin[; clean-air 
rules. The plan also has the potential 
for reducing ground wat;)r pollution 
caused by the dumps. 

T!le rlt)(;ommendation to shi:lt from 
dumping iO burning is o<'.3cd on the 
regional planners' conclusion ttat 
lsr;cfHl disr;cS').l i:osts \viiI stea,:ily 
Increase. Dumping garbage into land
fills will cost about $47 per ton by 
2010, more than double today's cost 
of $21 per ton, the planaIng commis
sion suid. Burning it v/oilld cost $42 
per ton in 2010, or $5 per ton less, if 
IncInerator operators were able to 
sell steam prodaced by the indner&
tors, it said, 

The cost savings would b;, (;,ore 
substantial If the value of the steam 
sold to a utility or public institution 
Increased by au inflation rste of 8% 
each year, the commission said. By 
2005, for exampL:, the revenue from 
steam sales would be greater than 
tetal incinerator disposal costs. The 
net cost of incineration, at that time, 
would be zero. Landfill disposal 
cests, on the other hand, would have 
increased to o.bou: ~38 per ton by 
2005. 

The first incinerr.tcr would be 
b.\dlt in the Menomonee Valley by 
1~91, according to the plan. 

Richard Keyes, an environmental 
engineer with the Milwu:~kee County 
Public '.'lorks Dep:\rtment, 6.::1 Mon
dc.y tha.t ;'h~ fifst il:cir:::lf.\\'':,r ',I{c\uld 
be built WIth a capJcity '0 lnrn BOO 
to l,20Q tons of garbage l}ach day. 

Asked for his opinion on the need 
for building ir..cineri.'.tors ',flU reduc
ing the county's future reliance on 
landfills, Keyes said: "1 think that's 
the way we're going to have to go." 

A second Incinerator should hI:; 
built about 15 yc:rrs later at t! .. 
Milwaukee CQl.,n~y Regional Med:cEJ 
Cent.:r in Wa'.lwatosa, solid wa£te 
researchers 1,vith ti1e comm;ssiOll l'(,C-

, ommclldt:d. If the mCdicel center site 
is not approvzd, the draft plan rec
ommen.ds building two smaller incin
erators to replace it. One of the 
smaller-scale incinerators would ic,; 
built on Milwaukee's Northwest Side 
and the second would be bullt in Oak 
Creek, near the South Shore sewage 
tfeatment plal.t. 

'MUw:nii,ee Publk \VO!';,s Com-· 
missioner David K:.:cmmel also Wllrlts 
to build 8. garba~e. incin,;rator,:me . 
capable of burning up to 1,000 tons 
of garbage each day. But Common 
Council members are balking at 
spending $120 million or more for 
constructing and financing the t:ro
ject. 

If the city buiids an incir,crato:
for Itself in tt~e next dectidc t n COilnty 
\vaste autho.rl~y shoulcr b.3 e:3~abEsh~:,d 
to purchase the incIner:r~or from ttl(; 

city .and operate it as part or :i 
countywIde disposal program, 

TEI: ~JILH!'UKIE JOURNAL 
l'are'J 24, 1987 

according to Robert Bleb::l, chief 
t:nvironmental pl;:nner ~(,r the pl:ln
n:n] commission. 

'The 2.3 recj"cH~!; c2ntel'"S r(:..:crn ... 
mtnd,~d in the pl::a, tv be $C;.t'..::e;i 
around the CClwty. could easE)' 
remove up to 25,UC() tons of n(;'W5-
print, glass, aluminum and phstic 
f!om the total flo';: 0: hous<!hold 
wastes, the researchers concluded. 
The number of future recycling cen
ters in Milwaukee Count,)' is mandat
ed by recent <:lrlend!"!lents to state 
solid vlast21s l."'-:i. 

In addItbi1, th(; rlan enCO\,r"ip; 
county conunuf1.til..; ,,~ sponsv!' 5pe
clal collections of hazardou.:l h·::>use
hold wastes at a total of 10 sites each 
year. To date, no Milwaukee County 
community has sponso,'.;d a speci!!l 
collection fo: toxic a:!d other hazard
ous household wast":s. 

The plan's p:elil!1.L:,ary recom
IneTIdations will be :-eviewed next 
month by a t,d: force of p~:o'ic 
officials representing most of the 
communities in rv~ilwaukee Cc.unty. 
At leas': c,ne public he&ring will be 
held to review the recommendations, 
Biebel ssic:. 

Und(!r~he plan, Milwaukee Coun
ty commll!lities would contInue to 
use tW\) Jarge commerical landfills 
for disposal of inciner .. tor ash and 
other hO'Jsehold wastes that could 
not be b~rned or recycled, 



DATE: 

TO: 

Daniel Cupertino, Jr. 
Supervisor 
17th Supervisory District 

Milwaukee e{JUlttu 
Courthouse Room 201 
901 N. 9th Street 
Milwaukee, Wisconsin 53233 

May 6, 1987 

Milwaukee County Newspapers 

With the process of preparing a solid waste management study for Milwaukee 

County nearing completion, public review and comment on the findings and 

recommendations of the study are being sought. The Milwaukee County Solid 

Waste Management Planning Task Force guiding the planning work has directed 

the staff to prepare informational materials on this subject for public dissem

ination prior to a public hearing on the plan. Attached is a brief description 

of the preliminary recommended plan produced by the study and an announcement 

of the public hearing date. 

The public hearing for the Milwaukee County Solid Waste Management Plan is a 

crucial step in the planning process. Your assistance in informing the public 

would be greatly appreciated and would constitute an important service to your 

readers. 

The Committee members and technical staff listed on Attachment B are available 

for any questions you may have. 

DC/ib 
Enclosures 

Sincerely, 

~~'. ~ L~ 
Daniel Cupertino,~o-Chairman 
Milwaukee County Solid Waste 
Management Planning Task Force 

Member: Energy. Environment & ExtenSion Education • Housing and Community Development • Transportation & PubliC Works 
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Attachment A 

Milwaukee County Solid Waste Management Plan Informational Release 

PUBLIC HEARING SET FOR COUNTY SOLID WASTE PLAN 

A public hearing on a preliminary Milwaukee County Solid Waste Management Plan 
has been scheduled for Thursday, May 14, 1987, at 1:30 p.m., in the Milwaukee 
County Courthouse Annex Assembly Room, 907 N. 10th Street. 

The hearing was announced· by the Milwaukee County Solid Waste Management 
Planning Task Force--a committee created jointly by Milwaukee County, the 
Intergovernmental Coordinating Council, and the City of Milwaukee to guide the 
solid waste planning in the County. A technical subcommittee of that Task 
Force has guided a two-year study of solid waste management needs in Milwaukee 
County and has recommended a preliminary plan to meet those needs through the 
year 2010. The preliminary plan, which will be presented at the public 
hearing, consists of seven components: 

1. The use of proper storage practices for solid wastes, including use by 
residents of galvanized metal cans, heavy-duty plastic trash cans, 
heavy-duty plastic bags, or where applicable, specialized larger capa
city carts designed for mechanized collection. 

2. Source separation of solid wastes and a recycling program in which 
residents would take paper, glass, and metals to recycling centers 
located at 23 sites and composting operations at 21 sites throughout 
the County; 

3. A countywide household toxic and hazardous waste management program of 
10 annual "special collections" for household products containing 
toxic and hazardous substances and a special information and education 
program regarding proper use and disposal of such materials. 

4. The continued use of existing municipal and private garbage collection 
and transport ion operations; 

5. A system for transfering solid wastes from one type of vehicle to 
another prior to disposal, including the continued use of the eight 
existing transfer stations. 

6. The cons truction of incinerator facilities in two phases to burn a 
portion of the solid wastes in order to produce steam or electricity. 

7. The continued use of existing landfills located within and near Mil
waukee County and the siting of new special use landfills for the 
disposal of the materials which are not incinerated or recycled and 
incinerator ash. 

The accompanying map shows the location of the various solid waste management 
facilities proposed for use under the preliminary recommended plan and an 
alternative recommended plan. (EDITORS NOTE: STRIKE PRECEDING SENTENCE IF 
MAP IS NOT PRINTED). 

446 



In addition to describing the seven major components of the preliminary recom
mended solid waste management plan, the May 14 hearing will be used to present 
information on the alternatives considered, and the cos~s of implementing the 
plan. Also to be discussed are the recommended means and schedule for imple
menting the solid waste management plan and the responsibilities of various 
units of government and agencies in carrying out the plan. 

Public attendance and comment at the hearing are encouraged by the Solid Waste 
Management Planning Task Force. For persons unable to attend the hearing, a 
copy of the preliminary Milwaukee County Solid Waste Management Plan will be 
available for review at t~e Milwaukee County Public Works, Department of 
Engineering, Energy and Environment, 907 N. 10th Street. Written coments are 
welcome at any time during the review period, and may be submitted through 
Thursday, May 28, 1987, to the above address. 
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PRELUllNARY RECOMMENDED SOLID HASTE MANAGEllENT PLAN 
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Map 2 

ALTERNATIVE RECOMllENDED SOLID I<ASTE MANAGEMENT PLAN TO 
BE USED IF THE COUNTY INSTITUTIONS INCINERATOR SITE PROVES NOT VIABLE 
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Milwaukee County Solid Haste Management Planning Task i'orce 

Daniel Cupertino. Jr .......•.•...... Supervisor. Milwaukee County Board 
Co·Chairman 

Robert A. Anderson ••................... Alderman, City of Milwaukee 
Co·Chairman 

Jack Barlich ...............•............•.. Mayor, City of West Allis 
Co·Chairman 

Susan L. Baldwin ..•...•.•.....•.. " .•.•.... Supervisor, 21st District, 
Milwaukee County 

Kurt W. Bauer* ...•.....•••••••....•. Executive Director. Southeastern 
Wisconsin Regional Planning Commission 

Brian Bowser* ..•..•••..•••.•.•.•.•.• Resource Recovery Coordinator, 
City of Milwaukee 

James A. Brundahl •....•..•••...•.•....•.• Mayor, City of Wauwatosa 
F. R. Dengel ....••..•••.••.••..•.•.... President, Village of Fox Point 
Paul R. Erickson* .••.••••••••...•• Director, Enviro Energy Technology 

Center, Rexnord, Inc. 
Donald Fieldstad, Jr ..................... Manager, Village of Greendale 
Chester M. Grobschmidt •..•••........• Mayor, City of South Milwaukee 
Paul A. Henningson ••••.••••• , •....•.•••. Alderman, City of Milwaukee 
Robert H. Holder* .•.•.••...•..••.•. Vice·President and Chief Engineer. 

Wisconsin Gas Company 
Norbert J. Hynek .•••••..•.••.••••••••••..•. Mayor, City of Glendale 
Ronald Jurvis •••••••••••••••••••••••••••••• General Electric Medical 
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David A. Kaczynski. •.••••••.•.••••......•. Mayor, City of Greenfield 
William Kappel* .••.••••••.••••... Superintendent, Sanitation Services, 

City of Milwaukee 
Robert W. Kasten ....•••...•••.••.•.•• President, Village of River Hills 
Lawrence P. Kelly •...••••.•••••.•...••....••. Mayor, City of Cudahy 
Lawrence J. Kenny •.•••...•••••.•.•••.••.••• Supervisor, 8th District, 

Milwaukee County 
Richard A. Keyes* .••.••••••.••.••....•..•.• Environmental Engineer, 

Milwaukee County 
David A. Kuemmel* ..••••••••••••.••.• Commissioner of Public Works, 

City of Milwaukee 
John J. Mann ...•..••.•.•••.•••••••... President. Village of Shorewood 
F. Patrick Matthews .••••••••••••••.. President, Village of Whitefish Bay 
Gloria L. McCutcheon ..•••.•••••• Director. Southeast District, Wisconsin 

Department of Natural Resources 
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Mark E. Miazga .••..•••••••••.•.•..•.....•.. Mayor. City of Franklin 
Henry J. Poehler .••..••.•.••••.••... President, Village of Hales Comers 
Fred R. Rehm* .•..•.•.•••••••••... " .•... Environmental ConSUltant 
Thomas J. Rutkowski* •••••.•••.••.•...•.. Corporate Energy Manager, 

Briggs & Stratton Corporation 
Milo G. Schocker ••••••..•••••••••...••.••. Mayor, City of Oak Creek 
Jenny Schuler .•.••...••••••••..•. President, Village of West Milwaukee 
Fred C. Schulz* .....•••••.•••..•••••... " President, EnerVation, Inc. 
Gerald Schwerm* ..••.•••.•••.•••••.•••••• Director of Transportation, 

Milwaukee County 
Joseph A. Tanski. ••...••.•••.••••.••...•• Manager, Village of Bayside 
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Engineering, Marquette University 
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subcommittee of the full Task Force. 

Additional Countywide Technical Coordinating and Advisory 
Subcommittee Members not Included on the Full Task Force 

Shirl C. Abbey ..•...............•...•. Manager, Village of Shorewood 
Christine B. Bastian .•••.•••.•••••...• Representative, City of Oak Creek 
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City of Wauwatosa 

Milwaukee County Department of Public Works Staff: 

(;erald Schwerm - 278-4835 
Carl W. Birks - 278-4874 
Richard A. Keyes - 278-4936 

SEWRPC Staff: 

Kurt W. Bauer - 547-6721 
Robert P. Biebel - 547-6721 
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New pickup 
urged for 
home wastes 
ByDONBEHM 
Journal environment reporter 

A separate collection system for 
hazardous household wastes is need
ed in l Milwaukee to ensure that 
chemical and petroleum wastes are 
not dumped into landfills along with 
regular household trash, according to 
a city health official. 

The hazardous wastes eventually 
leak out of garbage dumps and con
taminate ground water, according to 
George Kupfer, director of the Health 
Department's Bureau of Consumer 
Protection and EnVironmental 
Health. And liquid hazardous wastes 
dumped down storm sewers are 
flushed into the Milwaukee River 
and Lake Michigan. 

While Kupfer and others wait for 
a separate collection system, he said 
city residents should call state envi
ronmental officials tor information 
on proper disposal methods. 

Spring cleaning of basements and 
garages, for example, may uncover a 
forgotten and certainly unwanted 
cache of hazardous chemical and 
petroleum wastes. 

Waste 011, old gasoline, pesticides, 
lead-based paints, cleaning solvents, 
caustic drain cleaners, mouse poi
sons, wood preservative's and used 
car batteries otten are rediscovered 
on storage shelves at this time of 
year. 

Although you may have put the 
containers in an old box, you should 
not throw the box into a garbage 
collection cart or can, state health 
and environmental officials say. And 
don't dump liquid wastes down 
.storm sewers or the sink in your 
basement, they say. 

So what can you do? 
For residents of Milwaukee Coun

ty, there are no easy answers to the 
question. 

Milwaukee County households 
toss out up to 250 tons of hazardous 
wastes each year, according to the 
Southeastern Wisconsin Regional 
Planning Commission. Those wastes 

. are dumped into landfills along with 

. the rest of the county's municipal 
trash. 

To date, no Milwaukee County 
community has sponsored a special 
collection for accumulated toxic and 

AT A LANCE 

How to get information 
For information on proper methods of disposing of hazardous house 
hold wastes, contact state or local health and environment officials. 

• Poison information centers: Madison - (608) 262-3702; Mil
waukee - (414) 931-4114; Green Bay - (414) 433-8100; Eau 
Claire - (715) 835-1515; La Crosse - (608) 784-3971 

• Department of Natural Resources: Southern District, Madison -
(608) 275-3266; Southeast District, Milwaukee - (414) 562-
9500; Lake Michigan District, Green Bay - (414) 497-4040; West 
Central District, Eau Claire - (715) 839-3700; North Central 
District, Rhinelander - (715) 362-7616; Northwest District, 
Spooner - (715) 635-2101 

• County offices: Contact your county courthouse for the telephone 
numbers of public health departments, extension offices or county 
solid waste departments. 

hazardous wastes. Kupfer estimates 
that a one-day special collection for 
city of Milwaukee residents would 

· cost more than $100,000 and perhaps 
as much as $250,000, depending on 
tbe volume of· wastes turned in. 

"For • one-shot pickup, the 
amount of money it would cost the 

· city is tremendous," he said. "And the 
experience of other cities indicates 
that only about 2% of all households 
participate in the one-day collec-

: tions." . 
For those two reasons, Kupfer is 

pushing the idea of an ongoing sepa-
· rate collection system for hazardous 

household wastes. 
In addition, a minor incentive for 

communities conSidering one-day 
special collections - a state grant 
program that would have paid each 
community up to $15,000 - has 
been eliminated, Kupfer said. 

Around the state, special collec
tions of hazardous household wastes 
have been offered in only 13 counties 
since 1984, according to the Univer
sity of Wisconsin Extension in Madi
son. 

Waukesha County sponsored a 
one-day collection of hazardous 
household wastes in May 1986. It 
took in 1,052 gallons of hazardous 
liquid wastes and 953 pounds of solid 
hazardous wastes from 228 house
holds In the county. The wastes 
included 280 pounds of DDT and 75 
pounds of lead-arsenate, both of 
which are balmed from use. Wauke
sha County plans another one-day 
collection in October. 

In Milwaukee County, the South
eastern Wisconsin Regional Planning 
Commission has recommended spe
cial collection days for the wastes at 
a total of 10 county sites each year. 
The once-a-year collections would 
cost about $325,000, the planning 
commission said. 

The planning commiSSion, in a 
draft report of a solid waste manage
ment plan for Milwaukee County, 
acknowledged that the limited, 10-
site program would collect only 10 
tons of toxic and hazardous wastes, 
or 4% of the estimated total of those 
wastes now discarded along with 
household trash. 

However, the proposed hazardous 
household waste collection program 
should be considered a temporary 
program until a regional or statewide 
hazardous waste collection system is 
available, the planning commission 
said. 

THE MILWAUKEE JOU~NAL 
l~ay 11 1987 

451 



Cities may burn garbage 
Countywide incineration plan costs $141 million 
Garbage from Milwaukee and the 16 suburbs slDTOunding 

the area will be disposed of by incineration within the next 
10 years if all of these unilsof government agree. 

Plans for th"ecountywide incineration plan will be pre
sented to the Milwaukee Copnty Board of Supervisors at 
its meeting this week and later this year 10 all of the cities 
expected to join th(' plan. . 

The new method of disposing of the county's mounting 
pile of daily garbage was proposed by the two-year-old 
Solid Waste Management Task Force. It is headed by 
Milwaukee County Supervisor Daniel Cupertino of the 
17th District on the South ~jde. 

Of seven alternatives for solid-waste disposal by the year 
2000. the committee narrowed down the seven possible 
choices 10 onc--incinenllion. Cost of the massive 20-year 
project is $141 million. The plan calls for construction-of 
two incinerators; a city of Milwaukee-built one at the 

,former Americology plant in the Menomonee Valley at a 
cost of $74.96 milian, and a second county-financed one 
costing 565.77 million on the county institution grounds 
in Wauwatosa. 

Milwaukee and all of the suburbs will haul the bulk of 
their refuse 10 these locations after first separating metals, 
glass, wastepaper and hazardous materials. Cudahy, SL 
Francis and South Milwaukee would haul th~ir trash to a 
solid-waste transfer station in Cudahy on Pennsylvania 
Avenue. The \.rJSh, free of foreign materials, would then be 
trucked to the Milwaukee incinerator. 

Trash from these cities now is disposed of at a landfill in 
Franklin Opcrclled by Waste Management Inc. . 

Estimated cost of the incineration process is $27 per ton, 
abol,1t what it now costss these same cities to dispose of 
refuse. However, these costs are escalating each year as 
landfill space is disappearing. 

Cities will sell the recycled materials they separate from 
the trash to rccollp some of their costs. . 

"It is important to recycle some materials in trash 
because the incinerator just won't handJeit," Cupertino said 
of metals, glass and some hazardous materials. He said it 
was failure to do this that caused the Americology plant 10 

have problems and, eventually, close. 
Milwaukee and Milwaukee County will recover some of 

their costs by selling steam generated at the two 
incinerators to both commercial customers and both the 
city and county. Wisconsin Electric Power Co. has a 
number of commercial steam customers in downtown 
Milwaukee. 

Still to be evaluated is the environmental effect of bum
in.g refuse. Cupertino said it is inevitable some hazardous 
materials will get into the garbage and be burned. 

Between this and pollution from previous incinerators 
used in Milwaukee County, including the city of South 
Milwaukee, this method of refuse disposal disappeared 20 
years ago. 

"Today there is new technology and there is more tech
nology in this field all of the time," Cupertino said. "The 
$141 million price tag on this package is using the tech
nology we have today. By the time it begins and the 20 
years'it wnt take 10 complete the entire program, things 
could change dramatically." 

Cities across the United States are studying a variety of 
garbage-disposal methods because ther face the same 
problem-lack of available landfill space. 

"To adopt this plan will cost money intially," Cupertino 
said about the increased cost of garbage disposal. "The city 
of Milwaukee does not see any relilrn for 20 years. But, 
we have 10 do something. Our collective pile of garbage is 
getting bigger each year." 

As an example, Cupertino said a Japanese family of four 
doesn't throwaway as much garbage in one month as a 
single person does in this country in one week. "People in 
that country are taught to recycle," he said. 
, The incineration plan does not put private landfills out of 
business. They will continue 10 serve cities and commer-
cial customers, as they do now. . 

"But, we are running out of space to hide our garbage," 
Cupertino said of the traditional method of burying. 
Besides that, this adds a lot of hazards to . the soil. In 
Caledonia, for. ~~ple, people are complaining about 
matcrials;1tom landfills polluting their well water." 

TEE SOUTH ~4ILWAUKEE VOICE JOURNAL 
:'ay 21, 1987 
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Task force wants' incinerators 
built by city, county TIlL rULv:AUKEE lTOC'~n.'\L 

(lay 15, 1987 

force recommendation. A countywide tak force has endorsed a long-term 
garbage disposal plan that would cost an estimated $141 
milUon and would involve building two incinerators. 

The County SoDd Waste Management Task Force on 
Thursday retOmmended that the county bulld a $85.8 
milUon incinerator on the Milwaukee County Grounds In 
Wauwatosa and that the city build a $74.9 milUoft 
incinerator at the site of the former Americology plant in 

A technical subcommittee of the talk force met for 
two years to determine long-range solid waste manage
ment needs for Milwaukee County through the year 2010. 

the 'Menomonee River Valley. . 
$ODd waste in the county would go to one of the two 

incinerators for disposal, under the recommended plan. 
The Menomonee River Valley incinerator could be bullt 

The task force report will be forwarded to the County 
Board, which in tum will distribute it to the 19 munici-, 
palities in the county, said Robert Biebel, chief environ
mental engineer for the Southeastern Wisconsin Regional 
Planning Commission. 

by 1993 and the county incinerator by 1998. . 

However, Biebel said that none of the municipalities 
was obligated to adopt the report, and that if the county 
and the city ultimately rejected the task force's recom
mendations, the incinerators would not be built. 

Milwaukee County operates a coal-fired incinerator at 
the County Grounds that should run for another 10 to 15 
years, the tak force said. 

City officials already have expressed concern about 
the long-range garbage disposal plan. 

Earlier Thursday, Milwaukee City Comptroller James 
Both the city and county could finance building the 

incinerators or seek a private partner to help finance the 
long-term garbage dispoaal plans, according to the task 

A. McCann said in a report that there were too many 
uncertainties surrounding the garbage incinerator to pro
ceed with plans. 

Areawide approach 
Lately, the~e has been grow- Management Task Force that 

ing discussion of Milwaukee's should be .cause for construc
long-range waste disposal tivecooperation at all levels of 
: needs. metropolitan· government. . 

Somewhat COincidentally, a 
countywide task force has eli- . The report urges, among oth-
d d I .er things, the <:onstruction of 

orse a ong-range· garbage two incineratorsthilt would 
disposal plan that would in-
I d i i convert garbage into energy . 

. cue nc nerators .on county There. are differing opinions on 
grounds in Wauwatosa and in 
th M Ri the cost. But the suggestion by 

e enomOnee ver Valley. City Comptroller James A. ~c;. 
Although nothing. definite is . Cann should be the guiding 

In the offing, the prospect of alight in discussions on where 
broader approach to waste· we go from here. 
management is a development The city~ he said~ should "ex- . 
worth watching, for thedispos- . plore the feasibili.ty of att.empt
al of tons of wastes is not a 

'. lOcal but rather a 'metropolitan Ing to coordinate its efforts 
. _ and even " regional ~. pro\).. with those ,of surrounding com-
. . mUnitles." :.' lem. . 

In Milwaukee,· uncertainties As long as th.ere is doubt in' 
about the .financial feasibiUty City Hall about tebs of millions . 
of an energy conversion dispos- ·for the city's ·.own waste, dis.;. 
al system to replace landfill· posal plant, there should be no 
operations have put a holcl on .reluctance . to· opening discus-' 
initial enthusiasm. .' slons on a metrQpOUtan or re-

. . n gional basis to spread costs, 
But along comes a report :' while developing economies at 

from the County Solid Waste ' the ~e time. . 
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Appendix H 

MINUTES OF PUBLIC HEARING ON THE 
MILWAUKEE COUNTY SOLID WASTE MANAGEMENT PLAN 

Chairperson: Supervisor Cupertino 
Clerk: Ms. Maribeth Welchman 

COUNTY-WIDE SOLID WASTE MANAGEMENT PLANNING TASK FORCE 

Thursday, May 14, 1987 1:30 P.M. 

Milwaukee County Courthouse Annex Assembly Room 
907 North Tenth Street, Milwaukee, Wisconsin 

MIN UTE S 

TASK FORCE MEMBERS PRESENT: 

Daniel Cupertino, Jr., Supervisor, 17th District, Milwaukee County 
(Co-Chairman) 

Gerald Schwerm, Director of Transportation, Milwaukee County 
Richard A. Keyes, Environmental Engineer, Milwaukee County 
David A. Kuemmel, Commissioner of Public Works, City of Milwaukee 
Brian Bowser, Resource Recovery Coordinator, City of Milwaukee 
Fred R. Rehm, P.E., Environmental Consultant 
Thomas J. Rutkowski, Corporate Energy Manager, Briggs & Stratton 
Alphonse E. Zanoni, Dept. of Civil Engineering, Marquette University 
Milo Shocker, Mayor~ City of Oak Creek 
James A. Brundahl, Mayor, City of Wauwatosa 
Joseph Tanski, Village Manager, Bayside for Marshall Loewi, President, 

Village of Bays~de 
Gerald Seeber, Manager, Village of Brown Deer, for Earl W. McGovern, 

President, Village of Brown De~r 
Donald F~eldstad, Jr., Village Manager for Bernard G. Schroedl, 

President, Village of Greendale 
Kurt W. Bauer, Executive Dir., Southeast Wisconsin Regional 

Planning CommiSSion (SEWRPC) 
John Bennett, Engineer, City of Franklin 
LeRoy Krafcheck, City of West Allis 
Elizabeth Duchelle, for Gloria McCutcheon, S.E. Dir., Wisconsin 

Department of Natural Resources (DNR) 

ALSO PRESENT: 

Carl W. Birks, Milwaukee County 
Mr. Beibel, S.E. w~s. Regional Planning Commission (SEWRPC) 
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MEMBERS NOT PRESENT: 

Lawrence J. Kenny, Supervisor, 9th District, Milwaukee County 
Susan L. Baldwin, Supervisor, 21st District, Milwaukee County 
Robert A. Anderson, Alderman, 13th District, City of Milwaukee 
Paul A. Henningsen, Alderman, 4th District, City of Milwaukee 
Howard R. Tietz, Alderman, 9th Distr1ct, City of Milwaukee 
William Kappel, Superintendent of Sanitation Services, City of Milwaukee 
Paul Erickson, Dir., Enviro Energy Technology Center 
Robert H. Holder, Vic~ Pres. & Chief Engineer, Wisconsin Gas Company 
Fred C. Schulz, PreSident, EverVation, Inc. 
Lawrence P. Kelly, Mayor, City of Cudahy 
JCimes Bt::sson, City of Glendale 
David A. Kaczynski, Mayor, City of Greenfield 
Milton Vretenar, Mayor, C1ty of St. Francis 
Chester W. Grobschmidt, Mayor, City of South Milwaukee 
Jack Barlich, Mayor, City of West A111& 
Jenny Schuler, PreSident, V1llage of West Milwaukee 
Phyllis Ernest, Trustee, Village of Whitefish Bay 
Norbert S. Theme, Administrator, C1ty of South Milwaukee 
James C. Hurm, Commissioner, Vilalge of Hales Corners 
John M. Fr~drickson, Manager, Village of River Hills 
Shirl C. Abbey, Manager, Village of Shorewood 
Frederick J. Petrie, Administrator, Village of West Milwaukee 

Tape #1; Side 1; Track 1 
#1 - 561 

SCHEDULED ITEMS: 

1. Roll Call. 

Supervisor Cupertino in the chair. (Roll call indicated above.) 

2. Review and approval of the Minutes of the Meeting of April 14, 1987. 
(Minutes mailed prior to the meeting.) 

Supervisor Cupertino asked if all men~ers had received copies of the 
April 14, 1987 minutes. There being no questions or corrections, the 
minutes stood approved as written and distributed. 

NOTE: ITEM NUMBERS 3, 4 & 5 TAKEN TOGETHER. ACTION NOTED BELOW UNDER ITEM 
NUMBER 5. 

3. Summary of Plan report Chapter IX, "Recommended Plan" as rev1ewed by 
the Technical Coordinating and Advisory Committee on May 8, 1987. 

4. Partial Summaryot Plan Report Chapter X, "Public Participation", 
exclusiv~ of ~he Public Hearing documentat10n, as reviewed by the 
Techn1cal Coordinating and Advisory Committee on May 8, 1987. 

5. Summary of Plan Repor~ Chapter XI, "Summary" as rev1ewed by the 
Technical Coordinating and Advisory Committee on May 8, 1987. 
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Mr. Beibel, SEWRPC, stated that the summary d1stributed on Plan Report 
Chapters IX, X and XI also includes background and inventory materials 
previously rev1ewed by the Task Force. He outlined the report ana 
provid~d the following additional comments: 

A. Household Toxic and Hazardous Waste Management 
The recommended plan to handle toxic waste is an interim plan only, 
dealing with household toxic waste. Further, ther.e is a need tor: a 
comprehensive county-, state-, or region-wide program to be 
dev~loped which includes materials from industries and commercial 
establishments. As the broader plan is developed, it is 
recommended that the individual household plan be incorporated so 
that there is one program to handle all of these materials. The 
development of a toxic waste plan would have to look at the broader 
geographic area rather than just the municipalities or counties, 
and should be done on a regional or statewide basis. 

B. Processing 
In th~ case of both proposed facilities for processing solid waste, 
there would have to be a more detailed feasib1lity and 
environmental impact study to go into air quality implications, 
traffic conditions, etc. This report has looked at these areas in 
some detail and concluded that it is likely that the sites are both 
viable and the incineration system is workable. In the case of the 
county grounds, a detailed study needs to be done concerning the 
hospital 1n the area. The next best alternative for the county 
s1te would be two smaller facilities: one located in Oak Creek 
near the South Shore treatment plant; and the other in the 
northwest part of the County, near the transfer station operated by 
the city. These alternative plans have been included should the 
more detailed studies indicate that the county site is not 
feasible. 

In terms ot timing, the recommendation is that these fac1lities be 
phased in. The first at the Americology site and the second at the 
county grounds, with construction at the county site to be started 
in another ten to fifteen years. The reason for this is that the 
county presently has a coal-fired boiler system at the county 
grounds that is workable and will be viable for at least another 
ten years. 

SCHEDULED ITEMS (CONTINUED): 

C. Costs 
The costs over the planning period of $28 per ton compared to pure 
landfill costs would be somewhat higher (landfill is $~l or $22 
per ton); however, with the analyses conducted, it is likely that 
over time these costs will come closer together, particularly when 
the capital expenditures become fixed and won't rise in terms of 
inflation as much as other costs. 

In summary, Mr. Beibel explained that the plan has been reviewed 
by the Task Force, and should be sent to the Milwaukee County 
Board of Supervisors and local municipalities. He further 
explained that the Task Force meet1ngs (of which there were six) 
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9. 

Tape 
#184 

Tape 
#396 

Tape 
#521 

involved most of the communities in M~lwaukee County, and that the 
materials that went into the making of the plan have been 
reviewed. H~ stated that there w~re also eight meetings of the 
Advisory Committee which reviewed each section of the report. The 
one final ~lement of the plan which remains is a public 
participation program to receive public input. 

Mr. Joseph Tansk~ queried the $31 cost per household, and if this 
cost included the recommendation that local communities continue 
their own transportation, collection, disposal, etc. Mr. Beibel 
respond~d that this figure does not include those costs incurred 
by local communities 

Conduct of a Public Hearing on Southeastern Wisconsin Regional Planning 
Commission Planning Report No. 120, A Solid Waste Management Plan for 
Milwaukee County, Wisconsin. 

Supervisor Cupertino announced the public hearing would commence. 
Speakers were as follows: 

Mary Thomas, 12120 Woodcrest, Franklin, WI 
supporting incineratozs and against landfills 

Thomas Theys, 10509- 8 Mile Rd., Franksville, WI 
supporting incinerators 

Neil Palmer, 201 W. Michigan St., Milwaukee, WI 
represent~ng Wis. Electric Power Co. and submitting a written 
report ent~tled "A Solid Waste Management Plan for Milwaukee 
County, Comments by Wisconsin Electric Power Company", dated 
May 14, 1987 

Peter I. Slaby, 805 N. 28th St., Milwaukee, WI 
supporting mandatory recycling efforts for apartn~nt building 
owners, residents, etc. and education of the public relative 
to recycling 

Cristina Herrera, 3044-A N. Fratney, Milwaukee, WI 
supporting mandatory recycling and public education sites 

Mark Hansen, Racine/Kenosha Sierra Club 
supporting tougher regulat~ons for landfill owners 

Marc Brody, Box 245, Mount Horeb, WI 
representing Environmental Alliance and stating protest 
against problems with incinerators relative to lead, fly ash, 
dioxins; toxicity problems at current incinerator sites; and 
that new DNR restrictions being developed in response to 
incinerators are not being addressed at this tin~ 

Chris Bastian, 3752 E. Oakwood, Oak Creek, WI 
supporting recycling education 

Supervisor Cupertino called for a ten-minute question/answer 
period, and the following persons were heard: 

Susan Carlson, Wauwatosa, WI 
B. Sanders, Wisconsin Environmental Services 
Marc Brody, Environmental Alliance 

Supervisor Cupertino concluded the public hearing portion of 
the m~eting. 
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SCHEDULED ITEMS (CONTINUED): 

Tape 
#521 ACTION BY: (KUEMMEL) Approve report as recommended and 

forward, along with minutes of this meeting, to appropriate 
governmental bodies. 

AYES: Schwerm, Keyes, Kuemmel, Bowser, Rutkowski, Zanoni, 
Schocker, Tanski, Seeber, Fieldstad, Bauer, Bennett, 
Rehm, Brundahl, Krafcheck, Cupertino (Chm.) - 16 

NOES: None 

6. Old Business: None 

7. New Business: None 

-------------------------------------------------------------------------
This meeting was recorded on tape, which is available for audit upon prior 
request of the Committee Clerk. The foregoing matters were not necessarily 
considered in agenda order. The official copy of these minutes is 
availabl~ in the County Board office. 

****** 
Length of Meeting: 1:30 P.M. to 3:15 P.M. 

mw:051587 
SWMPm051487 

Adjourned, 

Maribeth Welchman 
Assistant Committee Clerk 
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Appendix I 

CORRESPONDENCE PERTAINING TO PUBLIC HEARING 

Appendix 1-1 

A SOLID WASTE MANAGEMENT PLAN FOR MILWAUKEE COUNTY 

Comments by Wisconsin Electric Power Company 

Neil H. Palmer 

May 14, 1987 
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Wisconsin Electric welcomes this opportunity to offer its comments 

on the Solid Waste Management Plan for Milwaukee County. 

Wisconsin Electric has had a supportive policy regarding refuse

to-energy conversion for a number of years. During the 1970s, 

Wisconsin Electric worked closely with the City of Milwaukee and 

the Americology Division of the American Can Company to test the 

economic and technical feasibility of cofiring refuse-derived 

fuel with coal in units 7 and 8 at the Oak Creek Power Plant. 

This development was unfortunately not successful, but it demon

strated an early cooperative effort to address this issue. 

It is our policy to cooperate with state, county and municipal 

agencies in the review of concepts, to assist in the review of 

technical and economic feasibility, and to assist in determining 

environmental impacts of such systems. If requested by an 

authorized public agency, we will consider acting as an agent for 

the agency in the design and construction of waste-to-energy 

facilities and will also consider providing operation and main

tenance services for public agency owners. However, it is not 

Wisconsin Electric's intent to become involved in refuse collec

tion systems or in the financing or ownership of refuse-to-energy 

facilities. 

As our policy indicates, we will certainly cooperate with the 

County in the development of a waste-to-energy facility. 

However, we note with some concern that the County is basing the 

economic feasibility of its study on the assumption of the sale 

of electrical energy at Wisconsin Electric's retail industrial 
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rates. We understand that the study assumes that the City of 

Milwaukee would utilize the energy from a downtown plant and that 

a second plant located on the County Institution grounds would 

provide energy directly to facilities located at the County 

Institution site. The alternative to the use of either of these 

sites is to develop smaller waste-to-energy facilities which 

would sell energy to customers. The study apparently concludes 

that Wisconsin Electric's buyback rates are not adequate to 

justify the building of a waste-to-energy facility. In other 

words, it appears that these projects cannot be sustained on 

their own economics but require subsidies from retail electricity 

charges to support refuse incineration. 

There are several points which the County should consider if it 

is intending to provide energy directly to an industrial customer. 

This would also apply to energy supplied to facilities owned by 

the City of Milwaukee. Such customers would expect to be pro

vided with the same reliability that Wisconsin Electric is capable 

of providing. This requires redundancy on the part of the waste

to-energy facility to assure the desired level of reliability, 

increasing the cost of the waste-to-energy facility. An alterna

tive to this would be for the customer to contract with Wisconsin 

Electric to provide backup power. If the industrial user has to 

pay for this backup service in addition to the rate to the County 

or City, the user will then be paying more than Wisconsin Electric's 

industrial rate for equivalent service reliability. 

The economics of waste-to-energy plants are dependent upon high 

utilization of the facility so that the waste stream can be 
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incinerated in the smallest and, hence, least costly plant possible. 

Finding customers with loads to match the size of plants being 

considered may be a problem. It is conceivable that the County 

will need to sell energy to Wisconsin Electric when it is not 

required for its connected customers. The time this would most 

likely occur is during off-peak periods when our buyback rates 

are low. This may reduce the average price per kWh that the 

County will receive below the assumed Wisconsin Electric indus

trial rate. If the County does not sell to Wisconsin Electric, 

it would need to reduce the plant output thus increasing the cost 

of generation for each kWh actually sold. Further, the inability 

to incinerate all the waste would increase the need for additional 

refuse storage. 

We understand that during the developmental stages of a project 

such as this one, the possibility of having Wisconsin Electric 

transport, or wheel, electrical energy from a waste-to-energy 

facility to a user at another location has been considered. 

Wheeling energy from a generating source to a specific user over 

Wisconsin Electric's transmission and distribution system is not 

allowed by the rules and regulations under which we operate. The 

County's alternative would be to construct its own system to be 

able to distribute the energy produced at a waste-to-energy 

facility. Of course, this approach would result in an added cost 

for the waste-to-energy facility thereby reducing the net value 

of the energy sales. 
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Another facet of the County plan is the possibility of providing 

steam to industrial customers. Our studies have indicated that 

this is a desirable option for a waste-to-energy facility. The 

Americology location is at the boundary of our district steam 

heating utility in downtown Milwaukee. The district heating 

utility could have a possible use for the steam. However, in 

previous discussions with the City of Milwaukee we have deter

mined that the rate we could pay for steam, based on our costs at 

the Valley Power Plant, is considered inadequate to support this 

concept. Regardless, we are willing to continue discussion if it 

can be of some benefit. As the study has pointed out, new steam 

loads of a continuous and substantial amount are difficult to 

locate. Our steam heating load is primarily limited to the 

winter season of the year making it necessary for the waste-to

energy facility to be able to generate electricity as well as 

steam. Similar to the electrical situation, the wheeling of 

steam through our distribution system to an exclusive customer of 

the waste-to-energy facility would not be permissible. 

The use of refuse-derived fuel is discussed in Alternative 12 and 

again in Alternative 12A. Specifically, Alternative 12A references 

"refuse-derived fuel for use at the Wisconsin Electric Power 

Company Oak Creek Power Plant." The uncertainty surrounding the 

feasibility and technology of co-firing coal and refuse-derived 

fuel in fluidized bed electric power generating boilers is also 

mentioned. Even though this is not the recommended course of 

action, we would like to express our concerns with this alterna

tive. We conducted a thorough study in early 1986 in response to 
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a similar proposal which had been put forward by the City of 

Milwaukee.Wisconsin Electric considers the co-firing of coal and 

refuse-derived fuel to be technically unacceptable for commercial 

utility units of the type planned for installation at the North 

Oak Creek Power Plant. The lack of data and experience from 

pilot and demonstration test facilities, the lack of a homogeneous 

fuel, the potential for increased operating and maintenance 

costs, the potential for severe corrosion attack of boiler 

components, and the service requirements of utility power boilers 

in general preclude use of refuse-derived fuel in the fluidized 

bed boilers of the type planned for the Oak Creek Power Plant. 

Wisconsin Electric's previous experience with co-firing of refuse 

in its units 7 and 8 at the Oak Creek Power Plant was poor and 

demonstrated the problems with burning such fuels in boilers not 

designed for such purposes. 

In conclusion, Wisconsin Electric supports waste-to-energy sys

tems and will continue to cooperate with various agencies in 

their review concepts, feasibility and environmental impacts of 

such systems. Issues such as energy buyback rates, service 

reliability, wheeling of energy and matching load to facility 

size must be closely examined. Above all, waste-to-energy sys

tems should stand on their own economic merits and not be j~sti

fied by a subsidy from other energy suppliers or their customers. 
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Citizens 
For 

Appendix 1-2 
RECEIVED 

JUN 0 2 1987 

SEWRPe 
A 

Better 
Environment 150 E. Juneau Ave #20(, • Milwaukee, WI 5J2()2 • (-114) 271-7~Xn 

Gerald Schwerm, Director 
Milwaukee County Public Works Dept. 
Courthouse Annex 
907 N. 10 st. 
Milwaukee WI 53233 

May 27, 1987 

Re: Proposed Milwaukee County Solid Waste Management Plan 

Dear Mr. Schwerm, 

After review and discussion of the proposed solid waste 

management plan for Milwaukee County, we feel it is necessary to 

express our concerns over adoption of the current form of the plan. 

We are troubled by the general focus, direction, and 

assumptions of the document. The proposed plan is based upon the 

use of incinerators, rather than using them as a step in a well 

thought out and well coordinated solid waste management program. 

While we concur that the current imbalance in solid waste dis-

posal, in which there is total reliance on landfilling, needs to 

be changed, we are concerned by the almost total reliance on mass 

burn incinerators in the proposed plan. 

As recognized in the plan, there are state regulations 

concerning priorities for solid waste disposal. The priorities 

for solid waste management set down by the State in Wisconsin 

stat. 144.792 are a)reduction of the amount of solid waste 

generated, b) reuse of solid waste, c) recycling of solid waste, d) 

composting of solid waste, e) recovery of energy from solid waste, 

f}land disposal of solid waste. 

"R«yded Paper" d 
• membo< 0' tHOICE 
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The proposed plan, although recognizing the' responsibility to 

abide by the law, fails to comply with these priorities. We 

feel that there should be a reevaluation of the focus of the 

county plan using our state's priorities which are designed to 

promote cost efficient and environmentally safe waste disposal 

methods. 

Also, the plan makes recycling a difficult task for the citizens 

since only newsprint will be recycled using curbside pickup. 

Finally, the focus on two central facilities means heavy traffic 

low, added noise, and air pollution which will have a tremendous 

impact not only on the surrounding neighborhoods, but also may 

hinder plans to develop the valley. 

A second concern pertaining to the proposed plan deals with 

the many environmental questions that arise when considering 

incineration as a solid waste management alternative. Incinera

tion may be the only feasible process to reduce the volume of 

some of the solid waste, after all recyclable materials are removed. 

However, the plan fails to address the environmental side effects 

that incineration may produce. The proposal does not adequately 

address final disposal of the waste fly and bottom ash. It states 

that the ash would be disposed of in two current landfill sites. 

Problems arise when the metal in the waste becomes condensed, 

leaving the bottom ash in a highly leachable form. Will already 

leaking landfills become even greater sources of groundwater 

contamination? What steps would have to be taken, and what 

additional costs would be incurred if, as elsewhere, the ash is 

classified as hazardous waste? .What kind of anti-pollution 
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devices would these incinerators include? Would it be feasible to 

implement an incinerator with maximum anti-pollution capability? 

When examining the possibility of the ash being classified as 

hazardous waste, the financing of the proposed incinerators may 

become exorbitant. With a price tag already over $141 million, 

large quantities of garbage will have to be burned in order to 

justify the huge capital investment. This may explain the modest 

commitment to recycling in the plan. Recycling could take care of a 

large fraction of the solid waste generated, especially if made 

easier for residents through curbside pickup. The proposed plan, 

relying on centers run by volunteers that residents would have to 

take their materials to, reduces the likelihood of good citizen 

participation in recycling. 

Finally, and probably most importantly, we would like to 

express our dissatisfaction with the method by which this plan 

was adopted. There was almost no notice or advertisement of 

the single public hearing held on the proposal (in contrast with 

Walworth county.) We ask that more public hearings be held, well 

advertised in advance, so that citizens from allover the county 

may be made aware of this long term plan affecting their future. 

We urge that public comment periods be longer so that those who 

were or are not aware of the plan and its long term implications 

may have an opportunity to comment. We urge you to open this 

issue up to the public, because as you know, in order for this 

solid waste management plan to be truly effective, strong public 

support and knowledge will be needed. 
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Thank you for your consideration of these comments. 

Sincerely, 

Citizens For A Better Environment 

(:~) 
\. "":: / li ft ' . I 

Milwaukee Audubon 

west End Community Association 
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Appendix 1-3 

The Environmental Alliance Box 245, Mt. Horeb, Wisconsin 53572-0245 
(608-767-3888) 

Mr. Kurt W. Bauer 
Executive O'irector 
SEWRPC 
916 N. East Ave. 
Waukesha, WI 53186 

May 27, 1987 

RE: COMMENTS ON SOLID WASTE PLAN 

Dear Mr. Bauer: 

The Environmental Alliance would like to thank SEWRPC for their efforts in 
compil ing a comprehensive solid waste plan. 

However, we believe there are four problems with the plan. 

Misplaced Priorities: Recycling before Incineration 

1. The plan disportionately relies upon incineration to manage the region's 
solid waste. Incineration will not solve problems of toxicity. but rattler 
incineration wi 11 actually create hazardous waste and generate 
unacceptab Ie air ern iSS ions. To address fundamental problems of sol id 
waste management. we request that higher priority be given to source 
separation and reeyc 1 ing. Specifically, recycl ing should be a higher priority 
on the plan of action as outlined on tile table on page 18 of the plan. 

P(oblems Speciflc to Incineratjon A.nalysls 

2. Air emissions. The plan does not adequately address questions of air 
emissions. At the public hearing on May 14, we were pleased to hear that 
eltrler staff or the Board acknowledged inadequacies with their incineration 
air quality review. 

3. Ash Disposal. There are not adequate plans to dispose of the enormous 
volume of hazardous ash that will be generated by incineration. The plan to 
use already leaking and dangerous landfll is, Metro and Omega, must re
evaluated. 
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The Environmental Alliance 
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4. Cost. We have two general Questions: A. Why is the cost for flrst the 
mCinerator less than the previously cited $120.8 million project? B. How 
was the cost to process a ton of waste by incineration determined to be only 
$27.58? By our estimates, the cost per ton will be much closer to $100.00, 
even before considering the costs of proper disposal. 

We thank SEWRPC for this opportunity to comment upon their plan. We look 
forward to working with you to develop a solid waste plan that best serves 
the interests of the greater Milwaukee area. 

Respectfully submitted, 

THE ENVIRONMENT LLiANCE 
Marc Brody, Director 

l'1B:lh 
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SOUTHEASTERN WISCONSIN 

Appendix 1-4 

CO py 

REGIONAL PLANNING .. ·.'·~.cOMMISSION 
> ,.' 

' .. ' ~ 
916 N. EAST AVENUE • P.O. BOX 1607 • WAUKESHA, WISCONSIN 53187·1607 • TELEPHONE (414)547-6721 

Mr. Marc 'Brody, Director 
The Environmental Alliance 
P.O. Box 245 
Mt. Horeb, Wisconsin 53572-0245 

Dear Mr. Brody: 

Serving (he CountIes of' 'K_NO,HA' 

MIL_AUk ... 

OZAU .... 

RACINe' 

WALWORTH 

WASHINGTON 

WAUKEIHA 

June 10, 1987 

This is to acknowledge receipt of your letter of May 27, 1987. in which 
you provided comments regarding the Hllwaukee County Solid Waste Nanagement 
Plan which was the subject of a public hearing held on Hay 14, 1987. In your 
letter you cite, in 8 positive eanner, the comprehensive nature of the solid 
waste canagement plan, but raise four concerns about which you request further 
information. Each of theae four concerns raised ia addressed in the following 
com~nts and are offered for your consideration: 

1. Recycling and Incineration Priority. You indicate that the plan 
relies too heavily on incineration and not heavily enough on source 
separation and recycling. You state that the incineration system will 
actually create hazardous waste and generate unacceptable air emissions 
and auggest that a higher priority be given to source separation and 
recycling. You cite Figure 1 on page 18 of the 8ummary docuaent which 
wes distributed at the May 14 seetins and suggest that that be modified 
to live higher priority to recycling. 

As you are aware, the plan recommendations do provide for recycling 
and source separation. More specifically, the plan includes four 
recycling and source separation aubelaments including installation and 
operation of 23 recycling centera; the 1nstal1ation and operation of 
21 compo.t1ng operations, the separate collection of newsprint; and 8 

household toxic and hazardous .ate collection prograa. The plan 
subelementa are 8et forth on pages 9 through 11 of the summary document 
reviewed at the public bearing and on pages 5 through 10 of Chapter 
IX, "Recommended Solid Waste MauagaMnt Plan and Iapleaentation 
Actions", a copy 'of which 1s attached hereto for your information. 
This recycling program, if implemented, would represent a substantial 
increeae in the recycling and source separation programs presently 
beiD8 carried out in the County. Based upon the deliberations of the 
Milwaukee County Solid Waate Management Task Force and its Technical 
Coordinating and Advisory Subco=aittoe concerning this issue, it would 
appear that implementation of the level of recycling recommended u.y 
be ambitious. Should this level ot reeycling, aa reeomaended in the 
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Marc Brody 
Page 2 
June 10, 1987 
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plan, be substantially achieved, there would be no reason why a higher 
level of recycling could not be considered 8S the plan is periodically 
updated. At such time as the first plan update, which may be expected 
to be conducted in about five years, the record of implementation of 
thia element could be considered. If a higher level of recycling is 
considered achievable at that time, it could be incorporated in the 
plan refinement. The other plan elements, including the incineration 
SY8tems design, would not be sensitive to incorporation of a higher 
level of recycling and source separation. 

It should be noted that the implementation schedule shown in Figure 1 
on page 18 of the public hearing summary l1sts the plan elements with 
a recommended implementation schedule. The location of the elements 
in the list is not intended to indicate the conceptual desirability of 
the element as opposed to the other elements. The time schedule could 
be considered more appropriately as eome measure of priority. That 
schedule provides for taplementation of the source separation-recycling 
component ahead of the incineration system component. 

2. Air Emissions. You indicate in your letter that the plan does not 
adequately address the issue of air pollutant emissions. You also 
indicate that the ataff acknowledged inadequacies with the analysis of 
air quality impacts considered in the plan preparation. 

You are referred to paaes 31 through 38 of the draft of Chapter IX of 
the plan which containa an extensive discussion of the air quality 
concerns related to the proposed incinerators. The Commission staff 
conSiders this discussion adequate for a system level plan such as the 
~!ilwauk.ee County Solid Waste Management Plan. As you will note on 
page 38, the plan specifically includes recommendations for a more 
exhaustive and .ystama-specific evaluation of the air quality impacts 
associated with each of the proposed incineration systetls. Such 
evaluation would require the collection of about one year of baseline 
air quality aonitoring at each aite and ext.enaive air quality modeling, 
and would be appropriately conducted aa a part of the facilities 
planning and engineering which should follow systems planning and 
should precede final design. Discussions at the May 8, 1987. Technical 
Coordinating and Advisory Committee meeting concluded to a recommenda
tion that thie lanquage be strengthened to indicate that further 
environmental impact atatement studies will be needed to fully evaluate 
the air quality ~plications. Thi. section is presently being strength
ened to sddre.s those concerns. However. it ia the conclusion of the 
Commission staff and tbe Task Force that with proper control technol
ogy, it 18 likely that the proposed facilities will be able to meet 
all air pollution control requirements. 

3. Ash Disposal. You indicate that the plan, upon implementation, will 
result in the generation of large volumes of hazardous ash aa a by
product of the incineration systems. You further indicate that the 
plan recommends that the ash be diaposed of in existing landfills. 



Marc Brody 
Page 3 
June 10, 1987 

You are correct that upon full implementation of the plan there vi!1 
be a substantial amount of aah generated by the incinerations systoms 
--approximately 170,000 tons per year. On the average during the plan 
period, about 100,000 tons per year may be expected to be generated. 
This ash represents about 32 percent by weight of the total solid 
vastes expected to be incinerated--530,OOO tons upon full 
implementation of the plan and 310,000 tons on an average basis over 
the plan design period. lIowever. your letter specifically mentions 
volumes of solid wastes. In terms of volume, it is expected that the 
reductions will be far more substantial than on a weight basis--on the 
order of about 85 percent reduction. Furthermore, the Commission staff 
and the TaSK Force carefully considered the matter of incinerator ash 
disposal. It wes concluded, and it ia specifically noted in the plan. 
that the ash should not be disposed of in existing landfills as you 
indicated is recommended, but rather that a new specially-designed 
landfill be constructed for the dispoaal of the ash, or alternatively, 
that new cella in a previously unused portion of an existing landfill 
be segregated and designed specifically for ash disposal only. This 
will prevent the mixing of conventional solid waste and incinerator 
aah which has been reported to reBult in tbe leaching of potential 
contaminants from the ash. We refer you to page 15 of the su=mary 
document distributed at the hearing and to page 16 of the draft recom
mended plan of Chapter IX, "Recommended Solid Waste Management Plan 
and Implementation Actions", vhich specifically 8ets forth the recom
mendations regarding the disposal of incinerator ash. 

4. Coat for Incineration. You specifically ask, a) why the cost of the 
incinerator ill les8 than the previously "cited", $120.8 million pro
ject; and b) you ask how the cost for incinerating a ton of waste Will 
be only $27.58 in that you estimate the cost per ton would be closer 
to $100 per ton. 

The anaver to the first question 18 that the incinerator costs pro
vided have been developed on the basis of a careful review of the 
literature, and of data on ao~ of the most recent incinerator pro
jects 1n the country. A partial listing of those references is 
attached hereto. The costs are based on 1986 coata and include 
engineering and contingencies, howeyer. tbe costa do 'Dot include 
inllation or certain bonding-related coats. The procedures utilized 
in the analyais were standard present worth and equivalent annusl cost 
analyses that are used in all major public facility cost evaluations 
done in this area at the system level plsnning stages. Tbe costs are 
not directly comparable to the coats which you refer to--$120.8 
million--vhich we presume is the cost presently estimated by the City 
of Milwaukee as the cost of their facility. The cost analysis provided 
for the City included other factora that would not typically be 
included in an analys1s such as that included in the Milwaukee County 
Solid Waate Manag.ment Plan. thole costs include inflation and certain 
bond-related coata which .. y be prepaid in certain instances, rather 
than being paid over time as part of the bond amortization costs. In 
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addition, the sizes of the incinerator the City haa baaed its esti
mates on is soaeWhat larger than that included in the County plan--
1,150 tone per day versus 900 tons per day. It is expected that final 
sizing of that facility will be completed aa part ot the next level of 
plan development--the detailed facility planning. The Comtni.ssion 
staff believes the costs presented in the County plan are a good 
representative estimate of the actual costs which may be expected. 

Yith regard to the second question, the costs presented in the plan 
are the entire costs of solid waste management, including not only the 
incineration costl, but also the coats of transportation, landfilling, 
ash disposal, and recycling of all of the solId wastes generated in 
Milwaukee County. The costs of incineration only are estimated to be 
about $18 per ton. llowver, these costs should not be looked at in 
bolation but rather in combination with the costs of recycling. 
transportation, transfer, processing, and disposal. Inclusion of two 
incinerator facilities in the plan may be expected to reduce the 
transportation coata due to the closer proximity of transportation end 
poinu to the incinerator facilities. The capital cost of the two 
incinerator systama ia estimated to be about $141.0 million. This 
results in an annual capital cost of about $12.3 ~illion per year, or 
$23 per tOD, assuming a 2o-year amaortiziation period and a 6 percent 
intereat rate, and assuming about 530,000 tons of solid waate are 
incinerated per year. The operation and maintenanca cost of these 
facilities, including ash disposal, is estimated to be about $11.6 
million per year, or $22 per ton. Revenues from the sale of steam and 
electricity are eatimated at about $14.3 million per year, or $27 per 
ton, for a total incineration cost of about $9.5 million, or $18 per 
ton. The cost of tranaportation and transfer may be expected to add 
about $S per ton to the coat. The un-incinerated portion of the total 
solid vaste stream within the County would continue to be disposed of 
at landfills at a slightly higher cost; other portions of the total 
solid waate stream would be recycled; and the portion conSisting of 
household toxic and hazardous vastes would be ERnsged separately. Thus, 
the average unit cost of the recommended aolid waste management 5ysteD 
may be expected to approximate $28 per ton. The cost for the initial 
system with incineration at the Americology facility may be expected 
to approximate $32 per ton since the energy revenues vere assumed to 
be based upon electricity sales to the ~iscon8in Electric Power Company 
rather than tbe asle of ateam. Accordingly, tbe unit cost per ton for 
incineration of 80lid vaste cannot approach $100 per ton. 

We trust this 18 responsive to the concerns raiaed in your letter. We 
appreciate your comments on the plan, which will be incorporated into the 
record of the bearing. 

KWB/ib 
Enclosure 
CCl Mr. Gerald Schwerm, Milwaukee County 

Mr. David A. Kuemmel, City of Kilvaukee 
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Executive Director 
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Mii"wauilc; eDliN/II 
PROFESSIONAL SERVICES DIVISION 

July 30, 1987 

Ms. Susan R. Mudd 
Citizens For A Better Environment 
150 East Juneau - 1206 
Milwaukee, Wisconsin 53202 

Dear Ms. Mudd: 

Re: Proposed Milwaukee Solid Waste Management Plan 

Your organization has expressed concern over the adoption of the current form 
of the Solid Waste Management Plan and are troubled by the form of the plan, 
general focus, direction and assumption of the document. In your letter you 
Cite, in a positive manner, the comprehensive nature of the plan but raise 
concerns about which you request further information. Those concerns raised 
are addressed in the following comments and are offered for your 
consideration. 

Solid Waste Management Program 

You indicated the proposed plan is based upon the use of incinerators rather 
than using them as a step in a well thoughtout and well coordinated solid 
waste management program and concern by the almost total reliance on mass burn 
inCinerators in the proposed plan. 

Based upon the deliberation of the Milwaukee County Solid Waste Management 
Task Force and its Technical Coordinating and Advisory Subcommittee concerning 
this issue, various solid waste management techniques considerations 
applicable to Milwaukee County were developed on a cost effective impact. As 
set forth in Chapter V "Inventory and General Evaluation of Solid Waste 
Management Techniques", the techniques were evaluated as to ten solid waste 
management functions: source reduction, source separation, storage, 
collection, transfer, transportation, processing, treatment, resource 
recovery, and disposal. Further, other alternative plans (12) were developed 
under the program by combining techniques in various ways to meet the needs of 
the evaluation plan. For more specific steps and taken criteria, Chapter V is 
referenced of the plan report of those alternatives solid waste management 
systems considered worthy of further consideration by the Task Force. 

It is noteworthy to point out that prior to the final plan draft, chapters 
were submitted to Wisconsin Department of Natural Resources for review and 
comments on compliance with state regulations and priorities for solid waste 
disposal. Chapters were accordingly updated to reflect state comments and 
recommendations. 

COURTHOUSE ANNEX • 907 NORTH 10TH STREET • MILWAUKEE, WISCONSIN 53233 (414) 278-4842 

477 



Ms. Susan R. Mudd 
July 30, 1981 
Page 2 

Citizen Recycling 

You indicated that the plan makes recycling a difficult task for the citizens 
since only newsprint will be recycled using curbside pickup. You further 
state that the plan fails to address the environmental side effects that 
incineration may produce after all recyclable materials are removed. 

As you are aware, the plan recommendations do provide for recycling and source 
separation. More specifically, the plan includes four recycling and source 
separation subelements including and operation of 21 composting operations; 
the separate collection of newsprint; and a household toxic and hazardous 
waste collection program. Chapter IX, "Recommended Solid Waste Management 
Plan and Implementation Action" are suggested for detail information on this 
matter. This recycling program(s), if implemented, would represent a 
substantial increase in the recycling and source separation programs presently 
being carried out or made available to the citizens of the County. 

Further, should this level of recycling, as recommended in the plan, be 
substantially achieved, there would be no reason why a higher level of 
recycling could not be considered as the plan is periodically updated. At 
such time as the first plan update, which may be expected to be conducted in 
about five years, the record of implementation of this element could be 
considered. If a higher level of recycling is considered achievable at that 
time, it could be incorporated in the plan refinement. The other plan 
elements, including the incineration system design, would not be sensitive to 
incorporation of a higher level of recycling and source separation. 

Facility Criteria and Location 

You indicated in your letter that the plan focus on two central facilities 
means heavy traffic flow, added noise and air pollution which will have a 
tremendous impact not only on the surrounding neighborhoods, but also may 
hinder plans to develop the valley. 

You are referred to Chapter IV "Landfill and Incineration Siting Analysis" of 
the plan. The criteria formulated and applied in the incineration siting 
analyses was categorized as to existing urban land uses, location of 
transportation, transportation route, potential energy users, historical sites 
and environmental air quality. After applying each category of criteria for 
Siting, an incinerator composite map was prepared pinpointing site locations. 
Map 2 of the cited chapter is referenced for your consideration. 

Waste Fly and Bottom Ash Disposal 

You indicate that the plan does not adequately address final disposal of the 
waste fly and bottom ash. You further indicate that the plan recommends that 
the ash would be disposed of in existing landfills. 
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The Commission staff and the Task Force, in this instance, carefully considered the matter of incinerator ash disposal. It was concluded, and is specifically noted in the plan, that the ash should not be disposed of in existing landfills as you indicated is recommended, but rather that a new specially-designed landfill be constructed for the disposal of the ash, or alternatively that new cells in a previously unused portion of an existing landfill be segregated and designed specifically for ash disposal only. This will prevent the mixing of conventional solid waste and incinerator ash which has been reported to result in the leaching of potential containments from the ash. 

For your conSideration, page 15 of the summary document is referenced. This information was distributed at the public hearing held on May 14, 1987, and to page 16 of the draft recommended plan of Chapter IX, "Recommended Solid Waste Management Plan and Implementation Actions," which specifically sets forth the recommendations regarding the disposal of incinerator ash. 

Incineration Quantities 

You indicate the price tag already over $140 million, will require large quantities of garbage will have to be burned in order to justify the huge capital investment. You are correct that upon full implementation of the plan it is expected that 530,000 tons will be incinerated and 310,000 tons on an average basis over the plan design period. With regard to your question on cost presented in the plan, these are the entire costs of solid waste management, including not only the incineration costs but also the cost of transportation, landfilling, ash disposal, and recycling of all the solid waste generated in Milwaukee County. 

Incinerator costs, noted at $141.0 million is capital cost of the two incinerator systems. This results in an annual capital cost of about $12.3 million per year or $23 per ton, assuming a 20-year ammoritization period and a 6 percent interest rate, and assuming the base incineration tonnage previously cited above. 

Environmental Questions 

You indicated a concern pertaining to the proposed plan deals with the many environmental questions that arise when considering incineration as a solid waste management alternative. You further indicate the plan fails to address the environmental side effects that incineration may produce. A concern is additionally raised whether it would be feasible to implement an incinerator with maximum anti-pollution capaCity. 

The Commission staff and the Task Force has documented and suggested a format and thorough EnVironmental Impact Statement (EIS) process be completed before any approval or construction permits be issued for this type project. Possibilities for (1) ash residue and disposal, and (2) anti-pollution capabilities would be explored during the EIS process. More specifically, moving forward with the EIS and with the procurement activities at the same time will help insure that both reasonable costs and acceptable environmental performance levels are built into the structure of the project early on. 
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In closing, as pointed out by the Commission staff and the Task Force, the 
next step in the plan implementation process, is the formal adoption of the 
recommended solid waste management plan by the designated management agencies 
and others affected, both public and private. 

We trust this letter is responsive to the concerns raised in your letter. We 
appreciate your comments on the plan and will forward them to the Commission 
staff and Task Force for consideration in finalizing the Solid Waste 
Management Plan. 

Sincerely, 

DEPARTMENT OF PUBLIC WORKS 

Gerald Schwerm 
Director of Transportation 

GS:CWB:gp 

co: Kurt W. Bauer, SEWRPC 
David A. Kuemmel, City of Milwaukee 
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