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Chapter I 
INTRODUCTION 

The Region studied in this report is comprised 
of the seven southeasterly counties of the State 
of Wisconsin. This area includes the Counties 
of Kenosha, Milwaukee, Ozaukee, Racine, Wal- 
worth, Washington and Waukesha. The Region 
is located in a prime position with regard to 
future development: i t  is bounded on the east 
by Lake Michigan, which provides an ample 
quantity of fresh water for both domestic and 
industrial use, a s  well a s  being a portion of a 
major international transportation network; on 
the south, it is bounded by the rapidly expanding 
northeastern Illinois metropolitan area; and on 
the west and north, the area is bounded by the 
fertile agricultural lands and desirable recre- 
ational areas of the State of Wisconsin. 

Development today is highly dependent upon the 
utility facilities which serve the individual land 
uses with power, light, heat, water and sewerage. 
How well the Region and its principal parts 
can sustain development will depend to a con- 
siderable extent upon the location and capacities 
of these utility facilities. Moreover, certain 
of these utility facilities a re  closely linked to 
the surface and ground water resources of the 
Region and, therefore, may affect greatly the 
overall quality of the Regional environment. 

ROLE OF TOPOGRAPHIC FEATURES 

Of great importance to any consideration of 
water related public utility systems within the 
Region is the fact that a subcontinental divide 
traverses the Region in a north-south direction. 
This divide separates the Region into two major 
drainage areas, an easterly portion (Milwaukee 
and Ozaukee Counties and the easterly portions 
of Washington, Waukesha, Racine and Kenosha 
Counties), which drains to the Atlantic Ocean 
via the St. Lawrence River, and a westerly 
portion which drains to the Gulf of Mexico via 
the Mississippi River. Shaped by this major 
geographic feature, numerous small streams 
and rivers traverse the Region. All, however, 
have relatively limited upstream drainage areas 
and relatively low flows during dry weather. 
As a result, pollution loads transmitted to these 
rivers must be carefully adjusted to their dry 
weather waste assimilation capacities if serious 

environmental problems a re  to be avoided and 
multiple uses of the streams permitted. The 
problem of waste disposal is further aggravated 
by soil conditions within the Region, for the 
Region has a relatively high percentage of its 
area covered by soils unsuited to urban develop- 
ment utilizing on-site sewage disposal systems. 

A BASIC PROBLEM 

This report presents the results of a physical 
inventory of the various utility systems serving 
the Region. Analyses of the information collected 
shows that, while existing electric, gas, and 
water utilities a re  in excellent condition to 
support further development within the Region, 
sanitary sewerage facilities, with a few notable 
exceptions, a re  generally operating very nearly 
at o r  beyond their original design capacities. 
Well-developed storm water drainage systems 
a re  lacking in the majority of communities 
within the Region, the exceptions being the 
older, larger, and more densely populated com- 
munities. 

Table 1 presents a summary of. data relating 
to population and utility service in the Region. 
It should be noted that a very substantial per- 
centage of the population of the Region is served 
by four basic public utilities. Examination of 
Tables 2 through 4 covering customer service 
(included in later sections of this report) 
demonstrate, however, that the substantial ma- 
jority of the population so served dwells in 
the three major metropolitan areas adjacent to 
Lake Michigan. These are  the metropolitan 
areas of Milwaukee, Racine and Kenosha. 

An examination of the maps in the appendix 
to this report will indicate that the major 
metropolitan areas -- particularly Milwaukee -- 
presently served with sewer, water, and gas 
a re  already heavily urbanized and that any 
substantial future growth must take place beyond 
these areas and their well-developed utility 
systems. 

To permit this growth to occur in an orderly 
manner and not adversely affect the cost o r  
service standards of the utility facilities ser- 



vicing the present residents of the Region, it This Regional Utilities Inventory i s  one of 
will be necessary to co-ordinate the long-range the first steps toward such a program of 
planning efforts of all the various individual co-ordination. 
utility groups involved. 
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Table 1 

PUBLIC UTILITY CUSTOMER SERVICE IN SOUTHEASTERN WISCONSIN REGION 

COUNTY TOWNS CITIES -- 

KENOSHA 8 1 

MILWAUKEE 0 10 

OZAUKEE 6 3 

RACINE 9 2 

WALWORTH 16 4 

WASHINGTON 13 2 

WAUKESHA 14 - 5 - 

REGIONAL 
TOTALS 66 2 7 

% O F  
REGION- 

AL 
TOTAL VILL. 

30) 

9 

5 

+I 

7 

4(3) 

18 - 

53 

1. Village of Paddock Lake incorporated in June  1960. 

1960 
POPULATION 

100,615 

1,036,047 

38,441 

141,781 

52,368 

46,119 

158,249 

1,573,620 

2. Village of Elmwood P a r k  Incorporated in June  1960. 

ELECTRIC 

96 OF 
REGION- 

NO. O F  A L  
CUST. TOTAL -- 

GAS - 

% O F  
REGION. 

NO. O F  AL 
CUST. TOTAL -- 

26,402 6.9 

281,121 73.7 

4,969 1.3 

31,716 8.3 

11,611 3.0 

4,851 1.3 

20,812 5.5 - 

381,482 100.0 

WATER 

96 O F  
POPULA- REGION- 

TION A L  
SERVED TOTAL 

SANITARY SEWER 

% OF 
POPULA- REGION- 

TION AL 
SERVED TOTAL 

3. Village of Barton Consolidated with the City of West Bend, November 1961. 
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Table 3 

WATER UTILITIES - AREA AND POPULATION SERVED BY SOURCE OF 

SUPPLY - 1962 SOURCE OF SUPPLY 

Area  Well 
Served Lake Michigan Water Total Lake Michigan 

County S .Q.M.  Wa4xrM.G.D. M.G.D.  M.G.D.  Wa4xrM.G.D. - - 
KENOSHA 11.50 12.27 0 12.27 75,000 
MILWAUKEE 127.40 175.74 1.84 177.41 966,600 
OZAUKEE 5.30 0.82 1.79 2.61 6,700 
RACINE 17.09 14.58 1.38 15.96 100,000 
WALWORTH 10.59 0 3.21 3.21 0 
WASHINGTON 5.63 0 3.05 3.05 0 
WAUKESHA 14.77 0 6.91 6.91 0 

REGIONAL 
TOTALS 175.19 203.41 18.18 221.42 1,148,300 

Well 
Water Total 

M. G. D. M. G. D. 
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Chapter I1 
GENERAL DESCRIPTION OF STUDY 

The study reported on herein included the col- 
lection of data and the compiling of a physical 
inventory of public utility facilities in south- 
eastern Wisconsin. These inventory operations 
included the preparation of maps indicating the 
geographic location of these facilities together 
with sizes, grades, and elevations of trunk 
lines, and the delineation of existing and pro- 
posed service areas. In addition, relevant capa- 
city and cost data were compiled and tabulated. 
The systems analysed included sanitary sewer- 
age, storm water drainage, water, gas, and 
electric systems. 

In general, the data tabulated included data 
furnished by technical o r  operating personnel 
of the various utility systems supplemented by 
data made available from the files of state 
o r  local regulatory bodies. It was found that 
the format and degree of detail of such data 
varied widely, not only between communities, 
but also between the systems analysed. In par- 
ticular, it was noted that while all communities 
maintained detailed and up-to-date data on 
water systems in compliance with Public Ser- 
vice Commission requirements, few maintained 
a s  detailed records on sanitary sewerage o r  
storm water drainage systems. 

MAPPING 

Mapping operations included the collection o r  
preparation of sanitary sewerage system plans 
for each city, village o r  sanitary district show- 
ing the geographic location of all existing trunk 
sewers, sewage pumping stations, sewage treat- 
ment plants, and emergency overflows o r  bypas- 
ses. Trunk sewer sizes, invert grades and ele- 
vations were shown, and combined sewerage 
areas identified. Facilities under construction 
o r  programmed for construction were shown 
a s  existing facilities. 

Storm water drainage systems were mapped 
showing geographic location of trunk sewers, 
storm water pumping stations, and improved 
water courses and drainage channels. Sizes, 
invert grades and elevations together with 
tributary drainage areas were shown. 

Water supply systems were mapped including 
geographic location of water transmission mains, 
water pumping stations, water treatment plants, 
reservoirs, elevated storage tanks and stand- 
pipes, wells, and intakes. Sizes of water trans- 
mission mains were indicated, and water service 
areas defined. 

The supply system data were then transferred 
to utility overlays to the regional base maps 
prepared by the Southeastern Wisconsin Re- 
gional Planning commission (SE WRPC). These 
overlays consist ,of plastic sheet tracings a t  
the same scale a s  the base maps (1" =2,000f). 
Sanitary sewerage, water supply, and storm 
water drainage facilities a re  each drawn on a 
separate sheet. Gas and electric systems a re  
drawn on the same sheet. Ten base maps, each 
with four utility overlays, a re  available.Kenosha, 
Milwaukee, Ozaukee, and Racine Counties a re  
available a s  single sheets, while Walworth, 
Washington, and Waukesha Counties require 
two sheets. In this form, prints may be made 
of the regional base maps together with which- 
ever utility overlay is desired. 

The gas and electric overlay tracings show 
the location of high pressure gas transmission 
mains, gas plant facilities, and electric trans- 
mission lines of 26,400 volts and over. Gas 
utility service and franchise areas a re  shown 
together with electric franchise areas. It is 
considered that the entire Region is serviced 
with electricity in that virtually every dwelling 
has electric service. 

Prints of any of the above described utilities 
superimposed upon the appropriate regional base 
map may be secured from SEWRPC for the 
cost of reproduction and handling. 

The maps included in the appendix to this re- 
port were prepared from these overlay maps. 
These maps indicate utility service areas to- 
gether with major features of the variousutility 
systems. For more detailed information and 
correlation of plant location with the data pre- 
sented in the tables included in the appendix, 
i t  will be necessary to examine copies of the 
base maps together with the desired utility 



overlay o r  the original systems inventory maps 
on file with SEWRPC. 

Further inventory operations included the tabu- 
lation of capacity and operating data for sanitary 
sewerage and water supply systems. This data 
is presented in the Tables 5 through 11B 
included in the appendix. Tables 5 through 11 
summarize the number of customers o r  popu- 
lation served by electric, gas, water and sanitary 
sewerage utilities. 

Tables 5A Wrough 11A summarize capacity 
data for public water utilities. This data includes: 
location, name of operating agency, area served 
in square miles, date of original construction, 
per cent metered, effective storage, active 
sources of supply, treatment provided, estimated 
normal capacity of supply, present average 
consumption, present average industrial con- 
sumption, required supply capacity, estimated 
per capita consumption both total and excluding 
industrial use, and excess capacity of supply 
expressed both in million gallons per day and 
population. 

Tables 5B through 11B summarize capacity 
data for sanitary sewerage utilities. This data 
includes: location, name of agency, area served 
in square miles, treatment provided, disposal 
of effluent o r  overflow, date of original con- 

struction, present average flows, estimated 
population served, estimated total equivalent 
population served, and excess capacities of 
plants in million gallons per day andpopulation. 
Few plants were found that recorded, o r  could 
estimate accurately, what proportion of total 
flows was contributed by industries o r  by 
ground water infiltration. Therefore, such com- 
parisons were not made. 

In addition to the above operations, a memo- 
randum was prepared summarizing the physical 
properties of these sanitary sewerage and water 
utilities. Tabulations included in this memo- 
randum included: miles of pipe by sizes, ser-  
vices, meters, treatment plants, pumping sta- 
tions, wells, reservoirs, and appurtenances. 
From this tabulation an estimate of total capital 
investment in pipe and plants at replacement 
cost was made. Such estimates were based 
upon estimated average present-day unit costs 
for similar work assuming raw land conditions. 
Three copies of this memorandum a r e  on file 
with SEWRPC. 

In later sections of this report, potential pro- 
blems within the Region relating to ground and 
surface water uses and disposal a re  discussed. 
Chapter IV summarizes these problems and 
recommends various planning programs which 
should be initiated to minimize the severity 
of these problems. 



Chapter I11 
GENERAL DESCRIPTION OF UTILITY FACILITIES 

ELECTRIC UTILITIES 

Two major privately-owned electric utilities 
are authorized within the Region which, together 
with five small municipal utilities, provide ser- 
vice to the entire Region. 

The Wisconsin Electric Power Company is au- 
thorized to operate in the major portion of 
the Region and serves an area of 2,386 square 
miles, or  88.5 per cent of the total area of 
the Region;l and 505,288 customers, or  94.3 
per cent of the total number of electric cus- 
tomers within the Region. The Wigconsin Light 
and Power Company is authorized to operate 
in parts of Kenosha and Walworth Counties; 
and it services an area of 274 square miles, 
or  10.2 per cent of the total area of the Region; 
and 21,488 customers, o r  4.0 per cent of the 
total number of electric customers within the 
Region. Municipal utilities are  operated by the 
Cities of Cedarburg, Elkhorn, Hartford and 
Oconomowoc, and the Village of Slinger. To- 
gether, these municipal utilities serve an area 
of 35 square miles, o r  1.3 per cent of the total 
area of the Region; and 8,984 customers, o r  
1.7 per cent of the total number of electric 
customers within the Region. 

Generally, a plentiful supply of electric power 
is available in any area of the Region. Resi- 
dential service is available anywhere within 
the Region, and low voltage lines are  in place 
on virtually every rural highway. 

Discussions with representatives of the utility 
companies revealed that electric power adequate 
to meet any commercial o r  industrial need could 
and would, a s  a matter of policy, be extended 
to any customer requesting electric service 
anywhere within the authorized service area; 
with the sole limitation being that the anticipated 
earnings from a particular customer must, over 
a four-year period, be equal to or  greater than 
the cost of extending such service. Should the 
anticipated revenues be of a lesser amount, 
the utility may require that the excess cost 

Total area of the Region is 2,695 square miles, in- 
cluding 67 square miles of inland water area. 

of such service extension be borne by the 
potential customer. Such capital recovery may 
be charged to the customer at  a rate equal 
to one-forty-eighth (1/48) of the capital in- 
vestment a s  a minimum monthly charge. After 
four years the minimum bill then reverts to 
the rates applicable to the type of service 
received. The primary purpose of this require- 
ment is to avoid placing the excessive costs 
of service extensions upon existing customers 
of the utility. 

Further discussions disclosed that problems in 
this respect are only encountered with customers 
who have a high demand rate, yet use little 
power continuously. Generally, a power demand 
of less than 300 kilowatts can be supplied at 
local distribution level voltages of 3.8 and 8.3 
kilovolts, while power demands in excess of 
300 kilowatts may under certain conditions re- 
quire higher voltage service lines, i.e., 13.2 
kilovolts (supplied only in downtown Milwaukee) 
or  26.4 kilovolts. All lines of 26.4 kilovolt 
line voltage o r  over have, therefore, been mapped 
on the overlays to the regional base maps; 
and these overlays can, therefore, be used to 
assist in industrial site location with respect 
to power service. 

GAS UTILITIES 

Three gas utilities are  authorized to operate 
within the Region and provide all public gas 
service therein. 

The Milwaukee Gas Light Company is authorized 
in parts of Milwaukee, Ozaukee, Waukesha and 
Washington Counties. It serves an area of 
664 square miles, or  24.7 per cent of the total 
area of the Region; and 283,850 customers, 
or  74.4 per cent of the total number of gas 
customers within the Region. 

The Wisconsin Natural Gas Company is author- 
ized in parts of Kenosha, Milwaukee, Racine, 
Walworth and Waukesha Counties. It serves an 
area of 925 square miles, or  34.3 per cent 
of the total area of the Region; and 81,211 
customers, or  21.3 per cent of the total number 
of gas customers within the Region. 



The Wisconsin Southern Gas Company is au- 
thorized in parts of Kenosha, Racine and Wal- 
worth Counties. It serves an area of 634 
square miles, o r  23.5 per cent 03 the total 
area of the Region; and 16,421 customers, o r  
4.3 per cent of the total number of gas cus- 
tomers within the Region. 

In parts of Ozaukee, Racine, Walworth, Wash- 
ington and Waukesha Counties, no gas utility 
is authorized to operate. These areas total 
472 square miles, o r  17.5 per cent of the total 
area of the Region. 

Almost all of the gas sold within the Region 
is natural gas, supplied by the Michigan- 
Wisconsin Pipe Line Company. 

Dual pipe lines enter the Region from the 
south at a point approximately six miles west 
of the Village of Genoa City in Walworth County 
and continue northeasterly, passing southeast of 
the City of Burlington in Racine County and 
then extending northerly into Waukesha County 
at a point approximately seven miles east of 
the Village of Mukwonago and continuing nor- 
therly through Waukesha County and entering 
Washington County at a point approximately one 
mile west of the Village of Germantown. The 
pipe lines continue north through Washington 
County and leave the Region at a point approxi- 
mately four miles east of the Village of Kewas- 
kum. This pipe line consists of dual 24-inch 
and 22-inch lines at the south limits of the 
Region and dual 20-inch and 14-inch lines at 
the north limits of the Region. Natural gas 
may be supplied to the Region via this pipe 
line from either of two major gas fields from 
the south o r  one major gas field from the 
north. 

In addition to the Michigan- Wisconsin Pipe Line 
Company supply described above, the Natural 
Gas Pipe Line Company of America supplies 
natural gas to the Wisconsin Southern Gas Com- 
pany system through a connection at the Village 
of Genoa City in Walworth County. 

Both the Wisconsin Southern Gas Company and 
the Wisconsin Natural Gas Company maintain 
gas producing facilities on standby and for 
"peak shaving. " 

As will be noted on the maps included in the 
appendix to this report, gas mains are  not 
readily available in many of the more sparsely 
developed areas of the Region. 

Discussions with gas company representatives 
indicated that, a s  with the electric utilities, 
the extension of new transmission and distri- 
bution facilities must be economically justifiable 
and that the burden of financing such extensions 
cannot be placed upon existing customers of the 
utility. 

Any major customer can obtain natural gas 
service anywhere within the authorized portion 
of the Region; but extensions to serve small 
potential customers in areas remote from exist- 
ing mains must, a s  a matter of general policy, 
be deferred until the number of such consumers 
economically justifies the extension. An indivi- 
dual analysis must be made of each such pro- 
posed installation which will compare probable 
construction costs, and thus needed annual 
return, with estimates of probable annual re- 
venues from potential customers within the area 
to be served by the proposed extensions. 

WATER UTILITIES 

The majority of public water service within 
the Region is provided by publicly owned water 
utilities. Forty-five municipalities operate their 
own utilities, a s  do six sanitary districts. 
Six municipalities are  served by the water 
utility of another municipality o r  sanitary dis- 
trict. Together these 51 publicly owned water 
utilities serve an area of 192 square miles, 
o r  7.1 per cent of the total area of the Region; 
and 1,300,000 persons, o r  78.3 per cent of 
the total estimated 1962 population of the 
~egion.2 

In addition to these publicly owned water utilities, 
54 private o r  cooperatively owned water systems 
serve a population of about 12,000 persons, o r  
0.7 per cent of the total estimated 1962 popula- 
tion of the Region. Many of these small water 
systems serve summer residents only and sus- 
pend operations during cold weather. Very few 
have standby supply o r  storage facilities, and 
the great majority do not keep detailed records 
o r  file annual reports to state o r  local regula- 
tory bodies. It is anticipated that many of these 
systems, particularly in Milwaukee County and 
the eastern portions of Waukesha County, will 
eventually be absorbed into municipal water 
utilities. 

All water supplied by the publicly owned water 
utilities is drawn either from Lake Michigan 
o r  from wells. 

1,660,000 persons .  Est imate by SEWRPC. 



Filtered Lake Michigan water in an amount 
averaging 203.41 M.G.D.~ was supplied to an 
aggregate area of 147 square miles, o r  5.5 
per  cent of the total area of the Region; and 
a population of about 1,149,000 persons, o r  
69.2 per cent of the total estimated 1962 popu- 
lation of the Region, by all systems utilizing 
this source of supply. 

Well water in an amount averaging 18.18 M.G.D. 
was supplied to an aggregate of 45 square 
miles, o r  1.6 per cent of the total area of 
the Region; and a population of about 151,000 
persons, o r  9.1 per cent of the total estimated 
1962 population of the Region, by all publicly 
owned systems utilizing this source of supply. 

In general, water service from a municipal 
utility is, a s  a matter of local policy, furnished 
only to property within the corporate limits 
of that municipality. Only the Cities of Mil- 
waukee and Racine provide water service beyond 
their corporate limits in any substantial amount. 

The tabulations included in the following chapters 
of this report indicate that the majority of muni- 
cipalities have a plentiful supply of water with 
respect to present day domestic and industrial 
demands. It should be noted, however, that the 
tabulations shown do not include any provisions 
for fire fighting and further assume that all 
facilities a r e  maintained in such a condition 
that they may operate a t  their original installed 
capacity. The capacities shown thus represent 
the basic capacity "available" to present faci- 
lities and may be substantially greater than the 
actual capacity of operable equipment a t  any 
particular given time. 

Generally, Lake Michigan offers an unusually 
excellent supply of water to those areas  within 
economic reach and lying east of the sub- 
continental divide. 

Examination of existing well locations and yields 
indicates that substantial quantities of well 
water have been found in many portions of 
the Region. In comparison with many other 
regions of the Midwest in which water supply 
has long been a critical problem requiring 
costly solutions, the Region is presently in a 
highly favorable position with regard to the 
development of additional supply capacity for 
any potential major user. 

However, in the more densely populated portions 

Million gallons per day. 

of the Region using ground water extensively, 
declining water tables have already produced 
problems, particularly for users  with older wells 
drilled to shallow depths at  a time when ground 
water levels were substantially higher. Studies 
at  Greendale in Milwaukee County have indicated 
that pumping levels in the municipal wells have 
declined an average of about ten feet per  year 
in recent years, necessitating periodic lowering 
of pump settings and/or the addition of new 
pump bowls and larger motors to produce the 
same quantities of water. 

While plentiful supplies of ground water a r e  
presently available in most areas  of the Region, 
problems involving allocation of use will pro- 
bably become more frequent in the more heavily 
urbanized localities in future years. 

Lake Michigan Supplies 

The largest Lake Michigan supply within the 
Region is operated by the City of Milwaukee 
Water Department. This utility serves not only 
the residents of the City of Milwaukee, but 
also provides retail service to customers inthe 
Cities of Greenfield and St. Francis, the Village 
of West Milwaukee and scattered residential, 
commercial and industrial customers along 
common borderlines in several adjacent com- 
munities. In addition, Milwaukee serves the 
institutions and parks of Milwaukee County, a s  
well a s  two large industrial complexes located 
in the Cities of Cudahy and Glendale. Milwaukee 
further sold water in 1962 to five municipal 
utilities on a wholesale basis, these utilities 
reselling water to their own customers and 
providing such storage o r  re-pumping facilities 
a s  they required. In 1962 these communities 
included the Cities of Wauwatosa and West Allis, 
together with the Villages of Fox Point, Shore- 
wood and Whitefish Bay. Service to Fox Point 
and Whitefish Bay was discontinued in the spring 
of 1963 upon the completion of the North Shore 
Water Utility. 

Extensive studies have been made by the Mil- 
waukee Water Department to evaluate the feasi- 
bility of providing water service to other 
Milwaukee County communities, a s  well a s  to 
areas  in the eastern portion of Waukesha County. 
Such service may materialize in the near future. 

Two City of Milwaukee water filtration plants 
presently have a rated capacity of 300 M.G.D.; 
however, provisions were made in the design 
of the recently completed Howard Avenue filtra- 
tion plant and Texas Avenue intake lines to 



permit the ready construction of 200 M.G.D. 
additional plant capacity a s  the need arises. 

In addition to the City of Milwaukee and i t s  
customers, five other Milwaukee County com- 
munities a r e  served from a Lake Michigan 
supply. Three of the communities Fox Point, 
Glendale and Whitefish Bay,have jointly formed 
the North Shore Water Utility which commenced 
operation in early 1963. Their new filtration 
plant located in the City of Glendale provides 
a rated capacity of 12.0 M.G.D. It is estimated 
that this plant will be adequate to serve a total 
population of 46,000 persons in the three com- 
munities. It is further estimated that about 
36,000 persons will be served by this system 
in 1963. This includes approximately 10,000 
persons in the City of Glendale who up to now 
have been served by either community o r  indi- 
vidual wells. 

The Cities of Cudahy and South Milwaukee 
each have their own filtration plants for pro- 
cessing Lake Michigan water, with present 
rated capacities of 3.0 and 4.5 M.G.D. respec- 
tively. South Milwaukee is presently constructing 
a 3.5 M.G.D. addition to i t s  filtration plant. 

The remaining Lake Michigan frontage of Mil- 
waukee County lies within the City of Oak Creek. 
While Oak Creek is presently served entirely 
by a well supply, studies currently underway 
indicate that it will be economically feasible 
to construct and operate a Lake Michigan supply 
at such time a s  the present utility is expanded 
to serve a connected population of about 15,000 
persons. In view of Oak Creek's strategic loca- 
tion with respect to industrial plant sites and 
the availability of sanitary sewerage facilities, 
i t  is possible that this requirement may be 
met within a reasonably short period of time. 

The City of Racine operates the second largest 
Lake Michigan water utility within the Region, 
pumping an average of 14.57 M.G.D. in 1962. 

In addition to customers within the city, the 
Racine Water Department also provides the 
Villages of Elmwood Park and North Bay with 
retail water service and furnishes water on 
a wholesale basis to the North Park and South 
Lawn sanitary districts. It is anticipated that 
wholesale water service to the Village of 
Sturtevant will commence in the summer of 1963. 
The Racine filtration plant provides a nominal 
rated capacity of 40.0 M.G.D.. 

The third largest Lake Michigan utility is oper- 

ated by the City of Kenosha. Kenosha presently 
provides water to sanitary district No. 1 of 
the Town of Somers and to one subdivision 
in the Town of Pleasant Prairie. In 1962 average 
daily pumpage of the Kenosha water works was 
12.27 M.G.D., and maximum daily pumpage was 
22.76 M.G.D. Rated capacity of the Kenosha 
Water Department is 20.0 M.G.D., and expansion 
of plant capacity to meet peak demand rates 
is planned for the near future. 

The remaining Lake Michigan supply within 
the Region is operated by the City of Port 
Washington. Its filtration plant provides a rated 
capacity of 1.5 M.G.D., and service is provided 
only to the City of Port Washington. Average 
daily pumpage in 1962 was 0.87 M.G.D. 

In summary, these eight Lake Michigan water 
filtration plants produced water in an amount 
averaging 203.41 M.G.D. in 1962. Total filtra- 
tion plant capacity is rated a t  381.00 M.G.D. 

Well Supplies 

A total of 33 incorporated municipalities, to- 
gether with five sanitary districts, operate 
water utilities which draw their basic supply 
from wells. 

The largest community presently served with 
well water is the City of Waukesha. The Wau- 
kesha Water Utility draws i t s  water from six 
sandstone wells varying in depth from 1,755 
feet to 2,120 feet. Waukesha's latest well was 
placed in service in the spring of 1963. To- 
gether these six wells have an estimated normal 
capacity of 8.6 M.G.D., and in 1962 produced 
water a t  an average rate of 4.56 M.G.D. In 
1962 Waukesha served an estimated population 
of about 32,000 persons and a small military 
installation outside the city limits. 

Of the remaining 32 municipalities served with 
well water, only the City of West Bend and the 
Village of Menomonee Falls served 1962 popu- 
lations in excess of 10,000 persons, while an 
additional nine communities served 1962 popu- 
lations in excess of 5,000 persons. 

In addition to these publicly owned utilities and 
the 54 privately o r  co-operatively owned sub- 
division supplies tabulated, a substantial number 
of private wells supply water to their residential, 
commercial, industrial and institutional owners. 
While the present study does not attempt to 
catalog such users, it is reasonable to assume 
that the balance of the residents of the Region, 



or about 360,000 persons, draw their water 
from privately owned wells. Assuming that per 
capita usage by these residents is approximately 
equal to that of water utility customers, total 
residential use from private wells might be 
estimated at about 250 per cent of that consumed 
by residential customers of publicly owned water 
utilities supplied by wells. No realistic estimate 
can be made at this time of water usage by 
the commercial, industrial and institutional pri- 
vate well owners. 

Generally, the capacity data pertaining to pub- 
licly owned well supplies tabulated in later 
sections of this report represent rated capa- 
cities, assuming that wells and well pumping 
equipment are maintained at their original in- 
stalled capacity. 

A detailed investigation of a particular commun- 
ity at a particular date would doubtless indicate 
an actual capacity somewhat lower than that 
shown in these tabulatiolls. For example, the 
1962 annual report of the Waukesha Water 
Utility indicated that actual well production 
capability varied from 7.9 M. G.D. to 9.3 M.G.D. 
during the year. 

In any well system variations in capacity of 
wells may be affected by such factors a s  decline 
of pumping levels, clogging of screens or the 
complete removal of a well from service during 
a period of well rehabilitation. The capacities, 
therefore, should be considered a s  potential 
capacities rather than actual capacities, a s  no 
account can be taken in a report such a s  this 
of actual maintenance practices in the individual 
community. 

SANITARY SEWERAGE UTILITIES 

Virtually all sanitary sewerage service within 
the Region is provided by publicly owned agen- 
cies. These agencies generally take the form 
of a commission or department in the case of 
an incorporated municipality o r  a town sanitary 
district in unincorporated areas. 

Two privately owned sewerage utilities operate 
within the Region and serve a total of about 
130 customers. 

At present 53 sewage treatment works are in 
operation within the Region and together serve 
a combined area of about 219 square miles, 
or  8.2 per cent of the total area of the Region; 
and about 1,359,000 persons, o r  81.9 per cent 
of the total estimated 1962 population of the 

Region. 

The majority of these existing treatment works 
are presently operating near or  at design 
capacity, and with the exception of the Sewerage 
Commission of the City of Milwaukee's Puetz 
Road plant, now under construction, there are  
no major plant expansions presently underway 
within the Region. 

In recent years officials of state and local 
bodies regulating sewage works within the Re- 
gion have expressed concern over the ability 
of local streams having low dry weather flows 
to handle increased sewage loads. Professional 
opinions currently expressed vary a s  to whether 
the lesser danger will be to discharge increased 
loads to streams which, though not utilized 
for public water supply within the Region, 
nevertheless have certain recreational values, 
or  to Lake Michigan which while having a greater 
capacity for waste assimilation, is a major 
source of public water supply. In any event the 
problem of finding a source of adequate assimi- 
lation for such wastes will eventually become 
critical. 

The ultimate solution to this problem will have 
effects far beyond that of waste disposal alone, 
inasmuch a s  it also1 must be related to problems 
involving water supply. Court decisions involv- 
ing the supply of Lake Michigan water to Illinois 
communities beyond the sub-continental divide 
indicate that diversion of additional quantities 
of water in excests of present quotas will not 
be permitted unless waste waters are  returned 
to their original watershed. Such decisions would 
seem to imply that should long-range plans 
for the Region include plans to supply Lake 
Michigan water to areas west of the sub- 
continental divide, it will also be necessary 
to plan to return waste waters from the same 
area to the Lake Michigan watershed. 

Sewerage Utilities in the Great Lakes 
Drainage Basin 

Sewage wastes originating. within the Region 
and presently discharged to Lake Michigan in- 
clude those discharged directly into the Lake 
or to small streams immediately tributary 
thereto and, in addition, those discharged into 
the headwaters of the Milwaukee, Menomonee, 
Root, Kinnickinnic and Pike Rivers, and Oak 
and Sauk Creeks. 

Sanitary sewerage utilities within this watershed 
serve a total of 1!30 square miles, or  7.1 per 



cent of the total area of the Region; and 
1,263,000 persons, o r  76.1 per cent of the total 
population of the Region. 

The largest sewerage utility operatirlg within 
the Lake Michigan watershed is the Sewerage 
Commission of the City of Milwaukee. The 
commission presently operates the Jones Island 
plant which serves an estimated population of 
991,000 persons, a s  well a s  four small plants 
--two in the City of Oak Creek and one each 
in the Villages of Greendale and Hales Corners 
which together serve an estimated population 
of 16,250 persons. Two other small treatment 
works within -the metropolitan district a re  lo- 
cally operated and serve about 720 persons. 
Milwaukee is presently constructing a second 
sewage treatment plant at Puetz Road and Lake 
Michigan in the City of Oak Creek and also 
a network of intercepting sewers connecting 
to this plant and designed to serve the balance 
of the unserved areas of Milwaukee County 
together with certain eastern portions of Wau- 
kesha County whose drainage naturally flows 
eastward into Milwaukee County. Intercepting 
sewers entering the Puetz Road plant site will 
have a design capacity of 320 M.G.D. The treat- 
ment plant now under construction will provide 
primary treatment with chlorination and w i l l  
have a nominal design capacity of 60 M.G.D. 
Basic site facilities now under construction will 
permit ready expansion to a capacity of 120 
M.G.D. and accommodate secondary treatment 
facilities. It is anticipated that, upon completion 
of this plant and intercepting sewer system, 
the six small treatment works in Milwaukee 
County described previously will be abandoned. 
In addition, studies a re  now underway locally 
to evaluate the feasibility of abandoning local 
treatment works in the Villages of Butler and 
Menomonee Falls and the Indianwood plant in 
the City of Brookfield (all three facilities in 
the eastern portion of Waukesha County). 

Upon implementation of this program the entire 
County of Milwaukee excepting the City of 
South Milwaukee would be served by either the 
Puetz Road o r  Jones Island plants of the Sewer- 
age Commission of the City of Milwaukee. The 
South Milwaukee plant presently serves a popu- 
lation of about 22,000 persons. 

Other communities which discharge treated 
sewage directly to Lake Michigan include the 
Cities of Kenosha, Port Washington and Racine. 

The Kenosha plant serves a population of about 
75,000 persons, including a portion of the Town 

of Pleasant Prairie. The Port Washington plant 
serves a population of about 6,700 persons, all 
of whom reside within the City. The Racine 
plant serves a population of about 93,000 per- 
sons, including in addition to the City of Racine, 
the Village of North Bay and portions of the 
Town of Mt. Pleasant. 

In addition to the above described facilities, 
19 other treatment works discharge into water- 
sheds which ultimately drain into Lake Michigan. 

These include the Pleasant Homes subdivision 
plant in Kenosha County and the North Park 
sanitary district plant in Racine. County which 
serve a combined total of about 5,050 persons 
and which discharge into small streams imme- 
diately adjacent to Lake Michigan. 

Treated sewage from eight communities in 
Ozaukee and Washington Counties is discharged 
into the Milwaukee River basin. These include 
the Cities of Cedarburg and West Bend, and 
the Villages of Fredonia, Grafton, Saukville, 
Thiensville, Jackson and Kewaskum. Two small 
plants a re  proposed for 1963 construction inthe 
City of Mequon which will discharge to the 
Milwaukee River. Together the treatment works 
of these communities serve a population of 
about 27,300 persons. 

Treated sewage from four communities in 
Milwaukee and Racine Counties is discharged 
into the Root River basin. These include the 
Villages of Greendale and Hales Corners in 
Milwaukee County (discussed previously) and 
the Village of Union Grove and the Caddy Vista 
sanitary district in Racine County. Together 
the treatment works of these communities 
serve a population of about 17,900 persons. 

Treated sewage from four communities in 
Washington and WaukeshaCounties is discharged 
into the Menomonee River basin. These include 
the Village of Germantown in Washington County, 
and the Villages of Butler and Menomonee Falls 
and the Indianwood subdivision of the City of 
Brookfield in Waukesha County. Together the 
treatment works of these communities serve 
a population of about 12,950 persons. 

Treated sewage from about 1,500 persons inthe 
Village of Sturtevant in Racine County is dis- 
charged to the Pike River basin and from about 
200 persons in the City of Oak Creek is dis- 
charged into Oak Creek basin. 

Sewerage Utilities in the Mississippi 



River Drainage Basin 

Sewage wastes originating within the Region 
and presently discharged to the Gulf of Mexico 
via the Mississippi River include those dis- 
charged to the watersheds of the Des Plaines, 
Fox and Rock Rivers. 

Treated sewage from thirteen communities in 
Kenosha, Racine, Walworth and Waukesha Coun- 
t ies is discharged into the Fox River basin. 
These include the Cities of Burlington, Lake 
Geneva, Brookfield and Waukesha, and the 
Villages of Twin Lakes, Waterford, East Troy, 
Fontana, Genoa City, Williams Bay, Mukwonago, 
Pewaukee and Sussex. Together the treatment 
works of these communities serve a population 
of about 60,000 persons. 

Treated sewage from ten communities in Wal- 
worth, Washington and Waukesha Counties is 
discharged into the Rock River basin. These 
include the Cities of Delavan, Elkhorn, White- 
water, Hartford and Oconomowoc, and the Vil- 
lages of Sharon, Walworth, Slinger, Dousman 
and Hartland. Together the treatment works 
at  these communities serve a population of 
about 35,620 persons. 

Treated sewage from about 50 persons in 
Paddock Lake Dells subdivision is discharged 
to the Des Plaines River basin. In total, sewer- 
age systems within the Region ultimately dis- 
charging to the Gulf of Mexico via the Missis- 
sippi River now serve an area of about 29 
square miles, o r  1.1 per cent of the total area 
of the Region; and a population of about 95,670 
persons, o r  5.8 per  cent of the total estimated 
1962 population of the Region. 

STORM WATER DRAINAGE SYSTEMS 

The majority of complete storm water drainage 
systems occur in the older and more densely 
populated cities of the Region. In these cities, 
storm drainage systems a r e  planned, designed, 
and constructed in a manner similar to sanitary 
sewerage and water utility facilities; and de- 
tailed records a r e  maintained. In the majority 
of other smaller communities, where urban 
development tends to be less  dense, the tendency 
is to utilize open surface channels to a s  great 
a degree a s  possible. In such communities 
sub-surface conduits a r e  generally installed 
a s  appurtenances to street construction o r  
maintenance programs rather than a s  separate 
utility systems. 

The more extensive storm sewerage systems 
occur in the older and larger communities 

such as in the Milwaukee metropolitan area, 
and in the Cities of Racine, Kenosha and Wau- 
kesha. In many of these communities the basic 
storm water drainage system was originally 
constructed in the form of combined storm and 
sanitary sewers. In more recent years  additions 
to these systems were made on a separate basis, 
and programs of separating the existing com- 
bined systems were instituted. 

These programs of separating combined systems 
into separate storm and sanitary sewer systems 
generally require the installation of a new 
parallel sewer, adjacent to the existing one. 
In addition, the reconnection of either sanitary 
lateral sewers o r  catch basin connections to 
the new sewer, depending on which function 
the new sewer is designed to swerve, is nec- 
essary. As combined sewers a r e  usually found 
in the older, heavily built-up a reas  of the city, 
where permanent pavements must be removed 
and replaced and many utility crossings made, 
costs of such work a r e  extremely high. Further 
difficulties must be anticipated in the separation 
of wastes in the internal plumbing systems of 
many of the older buildings. Where such separa- 
tion is being carried out today, it is generally 
in conjunction with street repaving programs in 
order to minimize pavement replacement costs 
and disturbance to local traffic. It is doubtful 
whether complete separation of sewers will 
be completed in major urban areas  within the 
foreseeable future, unless funds a r e  budgeted 
for such work at a substantially increased rate. 

Storm water drainage system designs, in dis- 
tinction from other utility installations (i.e., 
electric, gas, water, and sanitary sewerage), 
a r e  not subject to the review of any existing 
state regulatory body. Thus design standards 
for such facilities vary substantially--not only 
from community to community, but within the 
community--because the designer has wide 
latitude in making basic assumptions concerning 
the degree of ultimate land development o r  the 
degree of protection required. Storm water con- 
duits and open channel improvements within the 
Region currently may be installed by state, 
county and town highway departments, farm o r  
local drainage districts, private owners and 
federal agencies, a s  well a s  by municipal bodies. 

As urbanization continues within the Region, 
and a s  boundaries of presently isolated com- 
munities approach one another within each 
watershed, the now individual drainage systems 
will need to form a single unified system. Such 
unification with an ability to carry probable 
future runoff loadings is highly unlikely under 
present design and construction practices. 
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Chapter IV 
SUMMARY AND CONCLUSIONS 

Utility facilities within the Region a r e  generally 
functioning a t  an adequate level and a re  capable 
of supporting short termurban growth at present 
rates. There is, however, an apparent need to 
undertake long-range planning with respect to 
certain key problems affecting water supply, 
sanitary sewerage and storm water drainage 
services within the Region if further aggravation 
of problems which have recently become evident 
within the Region and which a r e  similar to 
those being experienced by other urbanizing 
regions of the country is to be avoided. There 
is further evidence of a need for an increased 
degree of co-ordination between the utility 
agencies presently operating within the Region. 
These utility agencies a r e  extremely diverse 
in organizational form and objectives. While 
some of the many service a reas  of the utility 
agencies adjoin o r  overlap, others a r e  a s  yet 
isolated. A s  urban development continues within 
the Region, however, the utility services will 
become increasingly interrelated. A center of 
co-ordination for utility planning and develop- 
ment will become essential for areawide co- 
ordination of efforts. Substantial savings will be 
possible through such a co-ordinating through 
the avoidance of duplication of study efforts and 
capital investments in plant facilities designed 
to perform overlapping functions. True co- 
ordination can only be achieved within the frame- 
work of long- range, areawide landuse and utility 
planning. 

Basic utilities studied under this report included 
those furnishing electric power, gas and water, 
and those collecting and treating sanitary sewage 
and disposing of surface storm water runoff. 

Electric power and gas a r e  distributed primarily 
by privately owned, publicly regulated utility 
companies. The Region lies entirely within the 
authorized service areas  of two large privately 
owned utilities and five relatively small munici- 
pally owned utilities. Eighty-two per cent of the 
area of the Region lies within the authorized ser-  
vice areas  of three privately owned gas utilities; 
the remaining 18 per  cent, now mainly undevel- 
oped, will probably be added to the authorized 
service area of one o r  more of these companies 

ultimately. Seven per cent of the areaof the Re- 
gion is presently servedby public water supplies 
provided by 51 publicly owned water utilities, 
primarily municipally controlled. Eight per cent 
of the area of the Region is presently served 
by sanitary sewerage systems operated by 53 
sewerage utilities, also primarily municipally 
controlled. Storm water drainage service is 
provided to some degree by virtually every 
level of government and by agencies ranging 
from the State Highway Commission of Wiscon- 
sin to town road maintenance organizations, 
and from the Metropolitan Sewerage Commission 
of the County of Milwaukee to farm drainage 
districts. 

When it is realized that these water related 
utility services must ultimately form integrated, 
areawide systems and must be properly related 
to each other and to the resource base, the 
problem of co-ordination and the need for long 
range planning of utility systems on a regional 
basis becomes apparent. 

ELECTRIC AND GAS UTILITIES 

Electric utilities within the Region primarily 
generate their own power, utilizing coal obtained 
from national markets. Their distribution net- 
works, of predominantly overhead wire, distri- 
bute this power to all classes of customers 
within the Region. Gas utilities within the Region 
primarily distribute natural gas obtained from 
two interstate pipe line companies. In both 
instances natural resources within the Region 
have little effect on the quantity o r  quality of 
service available, since the basic materials 
required a r e  delivered to the Region in response 
to local demands translated into economic terms. 

The problem of ensuring a continued adequate 
supply of electric power and natural gas for 
increased demands anticipated within the Region 
is primarily one of assisting these utilities 
in forecasting potential development within the 
Region so that expansion of production and 
distribution facilities may be accomplished on 
a sound financial basis. 



WATER AND SANITARY SEWERAGE UTILITIES 

As stated previously, 51 publicly owned water 
utilities and 53 publicly owned sanitary sewer- 
age utilities presently operate within the Region. 
The majority of these utilities a r e  organized 
a s  water and sewer departments of an incor- 
porated municipality and serve only those areas  
within the political boundaries of that munici- 
pality. Where sanitary districts o r  metropolitan 
sewerage districts a r e  organized, sewer and 
water service area limits may not coincide al- 
though they often tend to approximate one an- 
other. Therefore, a general pattern of water 
and sewer service areas  following political 
boundary lines rather than natural topographic 
boundaries such a s  watersheds exists. This 
problem is compounded by the fact that the 
governing bodies of these utilities a r e  primarily 
concerned with the problems within their own 
political subdivision rather than problems af- 
fecting the area a s  a whole and themselves 
only in part. Due to the limits thus placed on 
long-ranged planning, benefits available through 
the lower unit costs and increased operating 
efficiency of larger utilities a r e  often lost. 

Other more serious problems may ar ise  due 
to this lack of inter-community co-ordination 
in utility planning operations. Of prime concern 
is the problem of ground water depletion in 
heavily urbanized areas. Rapidly lowering water 
tables have seriously affected the water supply 
of communities and individual private citizens 
in the Milwaukee metropolitan area, and a com- 
parison with longstanding similar difficulties in 
the Chicago metropolitan area to the south in- 
dicates the problem will become increasingly 
severe and more costly to deal with a s  in- 
creased withdrawals from these aquifers occur. 
Barring the discovery of a means of artificially 
replenishing these aquifers, it would appear that 
such areas  of high water use must ultimately 
turn to a surface source of water supply. 
While in that portion of the Region lying east 
of the sub-continental divide, the extension of 
Lake Michigan supplies to depleted a reas  should 
provide a satisfactory solution; existing legal 
constraints appear to bar that source to a reas  
lying west of the divide. Should depletion occur 
in those areas, a surface supply could only be 
secured by impoundment of local r ivers  o r  
streams. The ability of these s t reams to as- 
similate increasing pollution loads and yet serve 
a s  a satisfactory source of water supply will 
require extensive study. Again looking beyond 
the Region, i t  is found that the Chicago metro- 
politan area draws the greater part  of itspublic 

water supply from Lake Michigan while dis- 
charging the greater part of i t s  waste water to 
the Mississippi River basin, thus minimizing 
pollution of i t s  basic source of supply. 

It would, therefore, appear that at  least two 
basic studies a r e  needed to provide data for 
a satisfactory analysis of the long-range water 
supply and waste water disposal problems in 
the Region. These would include: 

A comprehensive analysis of the potential 
of ground water supplies within the Region, 
particularly evaluating what effect the 
discontinuance of ground water use in the 
eastern portion of the Region might have 
upon the supply available from aquifers in 
the western portion of the Region and the 
ability of these aquifers to sustain contin- 
ued urban development. 

2. A comprehensive analysis of the ability 
of Lake Miohigan and the Fox River to 
assimilate increasing waste loadings and 
still serve multipurpose uses. 

Should ground water studies indicate an inability 
of the ground water supply to sustain further 
urbanization, additional studies will be required. 
It is suggested that these include an evaluation 
of the technical and legal factors involved and 
comparative economic analysis of long -range 
programs which would consider the following: 

1. The supply of Lake Michigan water to the 
entire Region and the return of all waste 
waters to their original sources. 

2. The supply of Lake Michigan water to the 
entire Region and the diversion of a por- 
tion of waste waters to the Mississippi 
River basin possibly via the Fox River. 

3. The complete and continued separation of 
the eastern and western portions of the 
Region for purposes of water supply 
and waste water disposal. 

STORM WATER DRAINAGE FACILITIES 

Storm water drainage problems within the Re- 
gion, including those of a purely local nature, 
follow a rather consistent pattern: 

1. Urbanization was commenced in the lower 
portions of the drainage basin. 

2. Channel improvements were constructed 



based on designs which assumed that up- 
stream areas  of the drainage basin would 
remain rural in nature and that future 
peak flows would be no greater than those 
previously experienced. 

3. High value improvements were constructed 
immediately adjacent to the improved 
channel. 

4. Subsequent upstream urbanization mater- 
ially increased peak storm water runoff 
rates. 

It should be anticipated that these present pro- 
blems will continue to increase in severity a s  
further urbanization occurs. In particular, the 
following areas  should be carefully analysed: 

1. Root River in Racine County. Aggravated 
by rapid urbanization in upstream portions 
of Milwaukee County and by similar devel- 
opment in eastern Waukesha County. 

2. Menomonee and Milwaukee Rivers in Mil- 
waukee County, including branches such a s  
Honey and Underwood Creeks. Aggravated 
by rapid urbanization in eastern Waukesha 
County and southern Ozaukee and Washing- 
ton Counties. 

3. Fox River throughout Waukesha, Racine 
and Kenosha Counties. 

Local storm water drainage improvements gen- 
erally follow a similar pattern, usually result- 
ing from the enclosure of minor local s t reams 
with conduits of limited capacity. In these in- 
stances, however, the entire drainage area often 
lies within one incorporated municipality; and a 
greater public sentiment to accept responsibil- 
ity and construct relief facilities i s  found. 

Within Milwaukee County the Metropolitan Sew- 
erage Commission presently exercises inter- 
community control, not only of sanitary sew- 
erage facilities, but in more recent years storm 

water drainage facilities a s  well. 

To ensure future cooperation among the many 
independent agencies constructing and maintain- 
ing storm water drainage facilities, it is essen- 
tial that one centralized co-ordinating agency 
be established with authority to review designs 
and construction plans for storm water drainage 
facilities. A program of long-range storm water 
drainage facility planning, coupled with co- 
ordinating review of construction plans, will 
serve to ultimately provide fully integrated 
systems a s  presently isolated communities grow 
into close proximity with one another. 

It should be anticipated that areawide drainage 
planning may, in addition, effect some solutions 
to existing problems, possibly through recom- 
mendations leading to construction of combined 
flood water retention and recreational use basins 
on major s t reams where current problems exist. 

Areawide planning should, in addition, tend to 
encourage use of common technical standards 
among the individual agencies. In particular, 
the use of a common survey datum plane4 by 
all utility organizations will make possible area- 
wide analyses of water related facilities, facili- 
tate the exchange of useful design data between 
communities and minimize needless error .  

An analysis of the system plans for communities 
having sanitary sewerage systems indicates that 
many datumplanes are in use throughout the Region. 
It was ascertained that eight communities utilize the 
United States Coast and Geodetic Survey datum for 
their plans. In Milwaukee and eastern Waukesha 
Counties, twenty-two communities use City of Mil- 
waukee Datum, for which a definite conversion fac- 
tor  to U. S. G. S. Datum i s  known. Ten other com- 
munities utilize a local datum for which a definite 
conversion factor was given. An additional twenty- 
eight communitiesused local datum planes for which 
a definite conversion factor is unlmown o r  used more 
than one datum plane for various parts of their sys- 
tems. 
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APPENDIX A - DETAILED TABULATION OF 
COUNTY, TOWN, AND MUNICIPAL UTILITY SERVICE 

The following tabulations indicate the number 
of customers (meters) served by the various 
electric, gas and water utilities throughout the 
Region; the population served by water and 
sewerage utilities; and estimates on the re- 
maining excess capacities of the utility plants. 

Tables 5,6,7,8,9,10 and 11 indicate by county, 
town and municipality the recorded 1960 popula- 
tions, the number of electric, gas and water 
utility customers, and the estimated population 
served by sanitary sewerage utilities. 

Tables 5A, 6A, 7A, 8 4  9A, 10A and 11A sum- 
marize data relating to municipal water util- 
ities. This includes name of agency, area served, 
per cent metered, effective storage,5 source 
of supply, treatment provided, estimated normal 
capacity of supply,6 present average consump- 
t i ~ n , ~  present maximum day demand,8 present 
L 

Not includingvolurnn of mains, treatment units, etc . 

Capacity of basic productive units, i. e. , wells, fil- 
tration plants, assuming units maintained at installed 
capacities. 

Water pumped to distribution system. 

* For year 1962. 

average industrial use, estimated population 
served, average per capita usage (both total 
and excluding industrial use) and computed ex- 
cess capacity of supply. In computing the excess 
capacity of supply in persons, a per capita 
demand of two times the per capita use, ex- 
cluding industrial use, was used in most in- 
stances. No attempt was made in these computa- 
tions to include an allowance of water for fire 
fighting purposes, o r  to evaluate the ability 
of storage or booster pumping facilities to 
meet peak demands. The computations rather 
present an attempt to evaluate the ability of 
the basic supply facilities to support population 
growth. 

Tables 5B, 6B, 7B, 8B, 9B, 10B and 11B sum- 
marize data relating to municipal sewerage 
utilities. This includes name of agency, area 
served treatment provided, disposal of ef- 

9 fluent, plant capacity in M. G.D. and population, 
present average flow, estimated population pres- 
ently served, average per capita flow, total 
equivalent population served and excess capacity 
of plant in M.G.D. and population. Inasmuch a s  
many of the smaller plants have no metering 
equipment o r  laboratories, average flows and 
equivalent populations served are based in 
many instances upon estimates by operating 
personnel o r  upon the latest available test data. 

Stream to which effluent is discharged. 



Table 5 

KENOSHA COUNTY - UTILITY CUSTOMER SERVICE 

1960 Number of Utility Customers 
Location Population Electric - Gas Public Water 

Kenosha County 100,615 36,705 26,402 18,812 

Cities 

Kenosha 

Villages 

Silver Lake 1,077 495 301 None 
Paddock Lake (c) 721 321 15 
Twin Lakes 1,497 1,612 1,047 None 

Towns 

Brighton 
Bristol 
Paris 
Pleasant Prairie 
Randall 
Salem 
Somers 
Wheatland 

(a) Paddock Lake Sanitary District. 

None 
None 
None 
None 
None 
None 
367 

None 

Sanitary Sewerage 
Est. Podat ion Served 

None 
50(a) 

3,000 

None 
None 
None 

45003) 
None 
None 
None 
None 

@) Pleasant Homes Subdivision (2 town systems included 
in Kenosha total). 

(c) Incorporated in 1960. 



Table 5A 

I(EN0SHA COUNTY - WATER UTILITIES 

Area Date of 
Name of Communities Served Public Original 

Location Agency Served Sq. Mi. Private Construe. -- 

Kenosha Kenosha City of 11.51 Public 1880 
Water Department Kenosha, Part 

of Town of 
Somers 

Estimated Present Present Present Average Per Computed Excess 
Normal Present Maximum Ind7l. Ave. Con. Capita Use Capacity of 
Capacity Average Day Average Excluding E st. Pop. Exclud. Supply Based 

Per Cent Effective Source of Treatment of Supply Consump. Demand Use Indrl. Pres. Total Ind'l. Use on Present Use 
~ e t e r e d  Storage Supply Provided M. G. D. M. G. D. M. G. D. M. G. D. M. G. D. Served G. P. D. G. P.D. M. G. D. Persons - - -- - - -- 
100% 5.40 Lake Filtration 20.0 12.27 22.76 4.62 7. 65 75,000 164 102 0 0 

Michigan Chlorine 

Table 5B 

KENOSHA COUNTY - SANITARY SEWERAGE UTILITIES 

Area Disposal Date of Est. Pop. Ave. Per Total Equiv. 
Name of Communities Served Treatment of Original Capacity of Plant Present Ave. Presently Cap. Flow Pop. Pres. 

Location Agency Served Sq. Mi. Provided Effluent Construction M. G. D. Population Flow--M. G. D. Served G. P. D. Served 

City of 
City of Kenosha and Primary and Lake 

Kenosha Kenosha Part of Town 11.36 Chlorination Michigan 1941 10.00 60,000 14.46 75,000 193 75,500 
of Pleasant 
Prairie 

Paddock Paddock Lake Part of Activated Brighton 
Lake Dells S. D. Paddock Lake 0.21 Sludge Creek 1958 0.16 1,600 - - 50 50 50 

Village of Village of Trickling Bassett 
Twin Lakes Twin Lakes Twin Lakes 0.90 Filter Creek 1957 0.32 3,200 -- 3,000 -- 3,000 

Town of Pleasant Activated 
Pleasant Pleas. Homes Sludge and Creek to 
Prairie Prairie San. Subdivision 0.12 Sand Filters Lake 1960 0.06 600 - - 450 -- 450 - - 

Dist. #1 and Lagoon Michigan 

TOTALS -- - - 12.59 - - -- - - 10.54 65,400 14.46 78,500 -- 79,000 

Excess Capacity 
of Plant 

M. G. D. Population 
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Table 6 

MILWAUKEE COUNTY - UTILITY CUSTOMER SERVICE 

1960 Number of Utility Customers 
Location Population Electric Gas - Public Water 

Milwaukee County 

Cities 

Cudahy 
Franklin 
Glendale 
Greenfield 
Milwaukee 
Oak Creek 
St. Francis 
South Milwaukee 
Wauwatosa 
West Allis 

Villages 

Bay side 
Brown Deer 
Fox Point 
Greendale 
Hales Corners 
River Hills 
Shorewood 
West Milwaukee 
Whitefish Bay 

Towns 

None 

Other 

North Shore Water Utility 

3,854 
None 
None 

(a) 
151,857(a) 

51 
(a) 

4,858 
10,607 
15,485 

None 
2,100 
2,157 
1,071 
None 
None 

3,579 
(a) 

4,757 

- None (b) 

(a) Greenfield, St. Francis and West Milwaukee have Milwaukee retail 
service and are included in Milwaukee total. 

(b) North Shore Water Utility commenced operating in 1963, and it will 
serve all customers shown for the Villages of Fox Point and 
Whitefish Bay and an estimated 2,500+ customers in the City of 
Glendale. 

(c) Included in Milwaukee total. 

(d) Operated by Franklin SD #l; area served is within Metropolitan 
District. 

(e) Operated by Milwaukee Sewerage Commission. 

Sanitary Sewerage 
Est. Population Served 

(f) Not part of Metropolitan District. 
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Table 6A 

MILWAUKEE COUNTY - WATER UTILITIES 

Estimated Present Present Present Average Per Computed Excess 
Normal Present Maximum Indll. Ave. Con. Capita Use Capacity of 

Area Date of Capacity Average Day Average Excluding Est. Pop. Exclud. Supply Based 
Name of Communities Served Public Original Per Cent Effective Source of Treatment of Supply Consump. Demand Use Indll. Pres.  Total Indll. Use on Present Use 
Agency Served Sq. Mi. Private Construe. Metered Storage Supply Provided - M. G. D. - M. G. D. --- M. G. D. M. G. D. M. G. D. --- Served G. P. D. G. P. D. M. G. D. Persons -- Location 

Cudahy Cudahy City of 3.79 Public 1890 100% 2.50 Lake Filtration 3.00 3. 00 3.56 1.40 1.60 18,000 167 89 0 0 
Water Department Cudahy Michigan Chlorine 

Glendale Glendale City of -- Public 1963 100% 1.00 North Shore -- 
Water Utility Glendale Water Util. 

Milwaukee Milwaukee (a) 
Water Works 

103. 32 Public 100% 106.27 Lake Filtration 300.00 151.83 271.90 68.27 83.56 775,000 196 108 28.10 131,000 
Michigan Chlorine 

Fluoride 

Oak Creek Oak Creek Sewer & Part  of City 0.47 Public 1958 100% 1.00 2 Wells Chlorine 2.00 0.47 0. 80 0.41 0.06 200 Not Applicable 1.20 6,000 
Water Utility of Oak Creek 

South 
Milwaukee 

South Milwaukee City of 4.33 Public 1893 100% 3.20 Lake Filtration 4. 50(c) 3. 80 5.51 2.50 1.30 21,600 176 60 0 0 
Water Department South Milwaukee Michigan Chlorine 

Wauwatosa City of -- Public 
Water Department Wauwatosa 

100% 5.50 Cityof Chlorine -- 4. 00 9.33 0.18 3. 82 42,000 96 91 -- - 
Milwaukee 

Wauwatosa 

West Allis West Allis City of -- Public 
Water Department West Allis 

100% 5.00 City of Chlorine -- 8.47 8. 62 3.24 5.23 68,000 125 77 -- -- 
Milwaukee 

Brown Deer Brown Deer Village of 2.82 Public 1957 100% 0.14 15 Wells None 4.30 0. 68 1.86 0.01 0.67 8,000 85 84 2.44 14,500 
Public Utility Brown Deer 

Water Utility of Village of -- Public 100% 1.50 City of None -- 1.02 3. 00 0 1.02 7,500 136 136 -- -- 
Vill. of Fox Point Fox Point Milwaukee 

Fox Point 

Greendale Village of 2.07 Public 1936 100% 0.50 2 Wells 1. 90 0. 69 1.67 0 0. 69 10,000 69 69 0.23 1,600 Softening 
Mun. Utility Greendale Chlorine 

Greendale 

Shorewood Mun. Village of - 
Water Department Shorewood 

.- Public 100% 0 City of None - 
Milwaukee 

Shorewood 

Whitefish 
Bay 

Whitefish Bay Village of -- Public 
Water Utility Whitefish Bay 

100% 1.00 City of None -- 2.08 - 
Milwaukee 

No 1962 
10.60 Public 1963 4.50 Lake 100% Filtration 12-00 Consump. -- -- -- -- -- -- 12.00 46,000 -- 

Michigan Chlorine - 
Fluoride 

Glendale North Shore (b) 
Water Utility 

Totals 

(a) Retail service to Milwaukee, Greenfield, St. Francis and West Milwaukee. Wholesale service to Shorewood, Wauwatosa 
and West Allis. Probable wholesale service to Greendale in 1964. Served Fox Point and Whitefish Bay in 1962, service 
discontinued in 1963. 

(c) Presently constructing 3.5 M. G. D. addition. 

(b) Service to City of Glendale, Villages of Fox Point and Whitefish Bay commenced in 1963. Present Glendale population of 
10,400 will be added to those shown in table for Fox Point and Whitefish Bay. 



Table 6B 

MILWAUKEE COUNTY - SANITARY SEWERAGE UTILITIES 

Area Disposal Date of 
Name of Communities Served Treatment of Original Capacity of Plant Present Ave . 

Location Agency Served Sq. Mi. Provided Effluent Construction M. G. D. Population Flow--M. G. D. 

Sew. Corn. of 
Jones Island City of Activated Lake 
Milwaukee Milwaukee Sludge Michigan 1925 200.00 2,446,000 172.32 

1 7 (a) 130.00 
Sew. Com. of Primary and 

Puetz Road City of Chlorination Lake 
Oak Creek Milwaukee (Under Con. ) Michigan 1962--1964 60.00 300,000 0 

South City of South Primary and M e  
Milwaukee S. Milwaukee Milwaukee 3.80 Chlorination Michigan 1937 3.00 22,000 3.00 

Sew. Com. of Activated Root 
Greendale City of Greendale 1.90 Sludge River 1936 0.40 4,000 0.63 

Milwaukee 

Hales Sew.Com.of Hales Trickling Root 
Corners City of Corners 3.00 Filter River 

Milwaukee 

(Drexel) Sew.Com.of Part of Stabilization 
Oak Creek City of Oak Creek 0.40 Pond Oak Creek 1957 0.30 3,000 0.24 

Milwaukee 

(Oakview) City of Part of Stabilization 
Oak Creek Oak Creek Oak Creek 0.10 Pond Ditch 1955 0.03 350 No Meter 

(New Deal) Sew. Com. of Part of Primary and Lake 
Oak Creek City of Oak Creek 0.42 Chlorination Michigan 1939 0.20 1,500 0.11 

Milwaukee 

City of Part of Trickling 
Franklin Franklin Franklin 0.10 Filter Ditch 

S. D. #1 
1954 0 ~ 0 4  400 No Meter 

TOTALS -- - - 139.72 -- -- - - 264.87 2,785,250 176.85 

Est. Pop. Ave. Per Total Equiv. Excess Capacity 
Presently Cap. Flow Pop. Pres. of Plant 

Served G. P. D. Served M. G. D. Population 

200 Not 2,260 0.06 740 
Applicable 

(a) In Milwaukee County--Cities of Cudahy, Glendale, Greenfield, Milwaukee, St. Francis, 
Wauwatosa and West Allis, and the Villages of Bayside, Brown Deer, Fox Point, River 
Hills, Shorewood, West Milwaukee and Whitefish Bay. In Waukesha County--Part of 
Cities of Brookfield and New Berlin, and the Village of Elm Grove. 



Table 7 

OZAUKEE COUNTY - UTILITY CUSTOMER SERVICE 

Location 

Ozaukee County 

Cities 

Cedarburg 
Mequon 
Port Washington 

Villages 

Bay side 
Belgium 
Fredonia 
Grafton 
Saukville 
Thiensville 

Number of Utility Customers 
Electric - Gas Public Water 

1,426 923 1,419 
2,776 994 None 
2,265 1,286 1,930 

(a) (a) (a) 
229 None None 
252 None 223 

1,123 726 974 
349 186 240 
901 549 None 

Belgium 1,646 
Cedarburg 2,248 
Fredonia 1,475 
Grafton 1,996 
Port Washington 1,303 
Saukville 1,306 

544 None 
527 98 
436 None 
677 147 
399 5 1 
439 9 

None 
None 
None 
None 
None 
None 

Sanitary Sewerage 
Eat. Population Served 

5,100 
None 
6,700 

None 
None 
None 
None 
None 
None 

(a) Included under Bayside, Milwaukee County. 



 

 

(This page intentionally left blank) 



Table 7A 

OZAUKEE COUNTY - WATER UTILITIES 

Location 
Name of 
Agency 

Cedarburg Cedarburg Light 
and Water 
Commission 

Port Pt. Washington 
Washington Municipal 

Water Utility 

Fredonia Fredonia Mun. 
Water & Sewer 
Utility 

Grafton Grafton 
Sewer & Water 
Department 

Saukville Saukville Mun. 
Water & Sewer 
Utility 

Estimated Present Present Present Average Per  Computed Excess 
Normal Present Maximum Indt1. Ave. Con. Capita Use Capacity of 

Area Public Date of Capacity Average Day Average Excluding Est. Pop. Exclud. Supply Based 
Communities Served o r  Original Pe r  Cent Effective Source of Treatment of Supply Consump. Demand Use Ind'l. Pres. Total Indll. Use on Present Use 

Served Sq. Mi. Private Construc. Metered Storage Supply Provided M. G. D. M. G. D. M. G. D. M. G. D. M. G. D. Served G. P. D. G. P. D. M. G. D. Persons -- - - --- --- 

City of 1.84 Public 1914 100% 0.42 3 Wells Chlorine 2.50 0. 92 1.58 0.36 0.56 5,200 177 108 0. 92 4,200 
Cedarburg Fluoride 

City of Pt. 1.91 Public 1906 100% 0.40 Lake Filtration 1.50 0. 82 1.57 0.08 0.74 6,700 122 110 0 0 
Washington Michigan Chlorina- 

tion 

Village of 0.34 Public 1938 100% 0.12 1Well  None 0.29 0.06 0.16 0.01 0.05 750 80 67 0.13 900 
Fredonia 

Village of 
Grafton 

Village of 
Saukville 

1.00 Public 1928 100% 0.20 3 Wells None 

0.21 Public 1942 100% 0.06 2 Wells None 

Totals -- 



Table 7B 

OZAUKEE COUNTY - SANITARY SEWERAGE UTILITIES 

Disposal Date of Est.Pop. Ave.Per TotalEquiv. Excess Capacity 
of Original Capacity of Plant Present Ave. Presently Cap. Flow Pop. Pres. of Plant 

Effluent Construction M. G. D. Population Flow--M. G. D. Served G. P. D. Served M. G. D. Population 

Area 
Name of Communities Served Treatment 

Location Agency Served Sq. Mi. Provided 

City of City of Activated 
Cedarburg Cedarburg Cedarburg 1.84 Sludge 

Cedar 
Creek 

City of Part of Activated 
Mequon Mequon Mequon 0.10 Sludge 

Milwaukee Proposed for 
River 1963 0.04 375 None None None None 0.04 375 

Construction 

City of Part of Activated 
Mequon Mequon Mequon 0.30 Sludge 

Milwaukee Proposed for 
River 1963 0.04 375 None 

Construction 
None None None 0.04 375 

Port CityofPt. CityofPt. Primary and 
Washington Washington Washington 1.84 Chlorination 

Lake 
Michigan 1955 1.00 10,000 0.78 

Village of Village of Activated 
Belgium Belgium Belgium 0.20 Sludge 

Sheboygan 
River ,1956 0.10 1,200 0.04 

Fredonia Mun. Village of Activated 
Fredonia Sewer & Fredonia 0.40 Sludge 

Water Utility 

Milwaukee 
River 1940 0.08 3,000 0.06 

Grafton Sew. Village of Activated 
Grafton & Water Grafton 1.00 Sludge 

Dept . 

Milwaukee 
River 1930 1.00 10,000 0.24 

Saukville Village of High Rate 
Saukville Mun. Sewer & Saukville 0.23 Filter 

Water Utility 

Milwaukee 
River 1942 0.32 1,600 0.18 

Village of Village of Activated 
Thiensville Thiensville Thiensville 0.87 Sludge 

Milwaukee 
River 

TOTALS - - - - 6.78 - - 



Table 8 

RACINE COUNTY - UTILITY CUSTOMER SERVICE 

1960 Number of Utility Customers 
Location Population Electric Gas Public Water - 

Racine County 141,781 48,713 31,716 29,373 

Cities 

Burlington 
Racine 

Villages 

Elmwood Park (el 130 73 (a) 
North Bay 264 111 5 8 (a) 
Rochester 413 152 60 None 
Sturtevant 1,488 526 328 402 
Union Grove 1,970 664 4 13 626 
Waterford 1,500 590 201 462 
Wind Point 463 221 56 None 

Towns 

Burlington 
Caledonia 
Dover 
Mt. Pleasant 
Norway 
Raymond 
Rochester 
Waterford 
Yorkville 

839 
805 
157 

1,001 
382 

None 
14 
32 
85 

(a) Included in City of Racine customers. 

@) North Park Sanitary District; Crestview Sanitary District; 
Caddy Vista Sanitary District. 

(c) South Lawn Sanitary District. 

(d) North Cape Sanitary District. 

None 
84403) 

None 
400(c) 

40 (d) 

None 
None 
None 

Sanitary Sewerage 
Est . Population Served 

None 
(a) 

None 
1,500 
2,100 
1,500 
None 

None 
5,700 
None 

(a) 
None 
None 
None 
None 
None 

(e) Incorporated in 1960. 
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Table 8A 

RACINE COUNTY - WATER UTILITIES 

Estimated Present Present Present 
Normal Present Maximum . Indll. Ave. Con. 

Average Pe r  Computed Excess 
Capita Use Capacity of 

Area Public Date of Capacity Average Day Average Excluding E st. Pop. Exclud. Supply Based 
Name of Communities Served o r  Original Pe r  Cent Effective Source of Treatment of Supply Consump. lhmand Use Indll. Pres. Total Ind'l. Use on Present Use 

Location Agency Served Sq. Mi. Private Construc. Metered Storage Supply Provided M. G. D. M. G. D. M. G. D. M. G. D. M. G. D. Served G. P. D. G. P. D. M. G. D. Persons -- ----- ---- 
Burlington Burlington Mun. City of 1.67 Public 1889 100% 0.46 3 Wells None 4.21 0.75 1.57 0.17 0.58 6,100 123 95 2.64 13,900 

Water Works Burlington 

Racine Racine (a) 5 (b) 
Water Department 

13. 50 Public 1886 100% 11.00 Lake Filtration 40.00 14.58 25.63 5.98 8. 60 100,000 146 86 13.00 86,000 
Michigan Chlorine 

Sturtevant Sturtevant Water Village of 0.40 Public 1926 100% 0.13 1 Well Softening 0.60 0.12 0.19 0 0.12 1,500 82 82 0.41 2,500 

(a) & Sewer Ut. Comm. Sturtevant 

Union Grove Union Grove Village of 0.40 Public 1928 100% 0.12 3 Wells Chlorine 1.14 0.25 0.46 0.08 0.17 2,100 119 83 0.68 4,100 
Water Department Union Grove 

Waterford Waterford Mun. Village of 0.50 Public 1932 100% 0.03 2 Wells None 0.60 0.13 0.27 0 0.13 1,520 87 87 0.33 1,900 
Water Utility Waterford 

Town of Caddy Vista Par t  of Town 0.20 Public 1955 0 0 1 Well None 0.78 0.07 0.55 0 0.07 1,070 67 67 0.23 1,700 
Caledonia Sanitary District of Caledonia 

Town of Crestview Par t  of Town 0.33 Public 1957 0 0 1 Well None 0.65 0.06 0.23 0 0.06 1,170 48 48 0.42 4,300 
Caledonia Sanitary District of Caledonia 

Towns of North Cape Part  of Towns 0.09 Public 1955 0 0 1 Well None 
Norway & Sanitary District of Norway and 
Raymond Raymond 

Totals -- -- 17.09 -- -- 11.74 -- -- k8.05 15.96 -- 

(a) Villages of North Bay and Elmwood Park plus Colonial Heights Subdivision a r e  served retail. North Park Sanitary District 
and South Lawn Sanitary District a r e  served wholesale. Sturtevant will be added wholesale in 1963. 

(b) City of Racine, Village of Elmwood Park, Village of North Bay, part  of Town of Caledonia, and part  of Town of Mt. Pleasant. 



Table 8B 

RACINE COUNTY - SANITARY SEWERAGE UTILITIES 

Area Disposal Date of Est. Pop. Ave. Pe r  Total Equiv. Excess Capacity 
Name of Communities Served Treatment of Original Capacity of Plant Present Ave. Presently Cap. Flow Pop. Pres. of Plant 

Location Agency Served Sq. Mi. Provided Effluent Construction M. G. D. Population  low--M. G. D. Served G. P. D. Served M. G. D. Population 

City of City of Trickling Fox 
Burlington Burlington Burlington 1.68 Filter River 

City of Pr imary and Lake 
Racine Racine 3 (a) 15.20 Chlorination Michigan 1939 17.60 85,000 17.29 93,000 186 0.31 0 174,900 

Sturtevant Village of Trickling Pike 
Sturtevant Water and Sturtevant 0. 70 Filter River 

Sewer Utility 
Commission 

Village of Village of Activated Root 
Union Grove Union Grove Union Grove 0.55 Sludge River 

Village of Village of Fox 
Wate rford Wate rford Waterford 0.46 Primary River 

Caddy Vista Caddy Bista Trickling Root 
Caledonia Sanitary Dist. Subdivision 0.20 Filter River 1956 0.20 2,000 0.07 

North Park Trickling Creek to 
Caledonia Sanitary Dist. 3 (b) 1.64 Filter Lake 1953 0.41 4,000 -- 

Michigan 
TOTALS -- -- 20.43 -- -- -- 19.87 104,000 18.81 

(a) City of Racine, Village of North Bay, Town of Mt. Pleasant. 

(b) North Park Sanitary District, Crestview Sanitary District, Village of Wind Point. 



Table 9 

WALWORTH COUNTY - UTILITY CUSTOMER SERVICE 

1960 Number of Utility Customers 
Location Population Electric Gas - Public Water 

Walworth County 52,368 28,673 11,611 9,447 

Cities 

Delavan 4,846 2,167 1,301 1,446 
Elkhorn 3,586 1,577 759 1,246 
Lake Geneva 4,929 2,564 1,507 1,728 
Whitewater 6,380 2,016 1,134 1,664 

Villages 

Darien 805 394 178 None 
East Troy 1,455 579 209 491 
Fontana 1,326 1,137 776 639 
Genoa City 1,005 532 233 297 
Sharon 1,167 564 173 373 
Walworth 1,494 787 358 567 
Williams Bay 1,347 1,235 851 971 

Towns 

Bloomfield 
Darien 
Delavan 
East Troy 
Geneva 
Lafayette 
La Grange 
Linn 
Lyons 
Richmond 
Sharon 
Spring Prairie 
Sugar Creek 
Troy 
Walworth 
Whitewater 

815 
2 1 

1,656 
74 
5 74 
1 

None 
735 
192 

None 
8 

None 
4 

None 
45 
7 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

25 (a) 
None 
None 

Sanitary Sewerage 
Est. Population Served 

None 
1,500 
1,500 
1,050 
1,180 
1,400 
1,500 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

(a) Sanitary District No. 1 - Town of Troy 
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Table 9A 

WALWORTH COUNTY - WATER UTILITIES 

Estimated 
Normal 
Capacity 
of Supply 
M. G. D. 

Present Present Present Average P e r  Computed Excess 
Maximum Ind'l. Ave. Con. Capita Use Capacity of 

Day Average Excluding Est. Pop. Exclud. Supply Based 
Demand Use Ind'l. Pres .  Total Indtl. Use on Present Use 
M.G.D. M.G.D. M.G.D. Served G.P.D. G.P.D. M.G.D. Persons -- ---- 

Present 
Average 
Consump. 
M. G. D. 

Area Public Date of 
Served o r  Original P e r  Cent Effective 
Sq. Mi. Private Construe. Metered Storage -- 

Source of Treatment 
Supply Provided 

Name of Communities 
Agency Served Location 

Delavan Delavan Water & City of 
Sewage Comm. Delavan 

2 . 2 4  Public 1893 100% 0 . 1 5  3  Wells Chlorine 

1 . 5 0  Public 1898 100% 0 . 4 6  Elkhorn Elkhorn Light & City of 
Water Comm. Elkhorn 

3 Wells Lime 
Softening 
Chlorine 

Lake Geneva City of 
Water Department Lake Geneva 

1 . 8 7  Public 1890 100% 0 .32  3  Wells None Lake 
Geneva 

Whitewater Whitewater Mun. City of 
Water Department Whitewater 

1 . 7 1  Public 1912 100% 1 . 0 4  3  Wells Softening 
Chlorine 

0 . 5 2  Public 1908 100% 0 . 0 7  East Troy Mun. Village of 
Water Utility East Troy 

3 Wells None East Troy 

0 . 5 0  Public 1949 100% 0 . 1 0  Fontana 

Genoa City 

Fontana Village of 
Water Utility Fontana on 

Geneva Lake 

2 Wells None 

0 . 2 5  Public 1922 100% 0 . 1 2  Genoa City Mua  Village of 
Water & Sewer Genoa City 
Utility 

1 Well None 

Sharon Water Works Village of 
& Sewer System Sharon 

0 . 4 9  Public 1886 100% 0 . 0 8  

0 .52  Public 1911 100% 0 . 0 5  

0 . 9 5  Public 1931 100% 0 . 3 0  

2  Wells Chlorine Sharon 

Walworth Walworth Water Village of 
& Sewer Dept. Walworth 

2Wells  None 

Williams 

Bay 

Williams Bay Village of 
Water Department Williams Bay 

2 Wells Softening 
Chlorine 

Town of San. Dist. #1 Part  of Town 0 . 0 4  Public 1957 100% 0 1  Well None 0 . 1 4  0 . 0 0  -- 80 290 2  90 0 . 1 3  120 - - 0 0 . 0 0  -- 
Troy Town of Troy of Troy 

Totals -- -- 1 0 . 5 9  -- -- -- 2 . 6 9  -- -- 1 7 . 0 1  3 . 2 1  -- 0 . 3 4  2 . 8 7  28 ,770  -- -- 1 0 . 2 5  55,520 



Table 9B 

WALWORTH COUNTY - SANITARY SEWERAGE UTILITIES 

Area Disposal Date of Est.Pop. Ave.Per TotalEquiv. Excess Capacity 
Name of Communities Served Treatment of Original Capacity of Plant Present Ave. Presently Cap. Flow Pop. Pres. of Plant 

Location Agency Served Sq. Mi. Provided Effluent Construction M. G. D. Population Flow--M. G. D. Served G. P. D. Served M. G. D. Population 

Delavan City of High Rate Turtle 
Delavan Water & Sew. Delavan 2.24 Filter Creek 1930 1.00 10,000 0.80 5,000 160 5,000 0.20 5,000 

Comm. 

City of City of High Rate Jackson 
Elkhorn Elkhorn Elkhorn 1.56 Filter Creek 1927 0.49 9,000 0.38 4,000 95 4,000 0.11 5,000 

City of City of Trickling White 
Lake Geneva* Lake Geneva Lake Geneva 1.30 Filter River 

City of City of High Rate Rock 
Whitewater Whitewater Whitewater 1.47 Filter River 

Village of Village of Trickling Honey 
East Troy East Troy East Troy 0.45 Filter Creek 1959 0.32 2,500 0.15 1,500 100 1,500 0.17 1,000 

Village of Village of High Rate To Lagoons 
Fontana* Fontana Fontana 0.50 Filter No Outlet 1957 0.40 4,000 0.15 1,500 10 2 3,000 0.25 1,000 

Village of Village of Trickling Nippersink 
Genoa City Genoa City Genoa City 0.18 Filter Creek 1922 0.12 1,200 0.10 1,050 95 1,050 0.02 150 

Village of Village of Trickling Turtle 
Sharon Sharon Sharon 0.47 Filter Creek 

Walworth Village of Trickling Piskesol 
Walworth Water & Sew. Walworth 0.40 Filter Creek 1953 0.15 1,480 0.10 1,400 72 1,400 0.05 80 

Department 

Village of Village of Activated To Lagoons 
Williams Bay Williams Bay Williams Bay 0.90 Sludge No Outlet - 

*Indicates plants with wide variation in residential population during the year. 



Location 

Washington County 

Cities 

Hartford 
We st  Bend 

Villages 

Germantown 
Jackson 
Kewaskum 
Slinge r 

Towns 

Addison 
Barton 
Erin 
Farrnington 
Germantown 
Hartford 
Ja. kson 
Kewaskum 
Polk 
Richfield 
Trenton 
Wayne 
We st Bend 

Table 10 

WASHINGTON COUNTY - UTILITY CUSTOMER SERVICE 

1960 
Population 

Number of Utility Customers Sanitary Sewerage 
Electric Gas Public Water Est. Population Served - 

2 33 167 None 
182 133 None 
555 144 463 
3 85 224 270 

None 
12 

None 
None 
281 
83 
74 
11 
149 
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Table 10A 

WASHINGTON COUNTY - WATER UTILITIES 

Estimated Present Present Present Average Per Computed Excess 
Normal Present Maximum Indll. Ave. Con. Capita Use Capacity of 

Area Public Date of Capacity Average Day Average Excluding E st. Pop. Exclud. Supply Based 
Name of Communities Served or Original Per Cent Effective Source of Treatment of Supply Consump. Demand Use Indll. Pres. Total Indll. Use on Present Use 

Location Agency Served Sq. Mi. Private Construe.- Metered Storage Supply Provided - M. G. D. - M. G. D. --- M. G. D. M. G. D. M.9. D. Served G. P. D. G. P. D. M. G. D. Persons -- ---- 
Hartford Hartford Utilities City of 1.46 Public 1907 100% 0.50 5 Wells Fluoride ' ,  2.27 0. 86 1. 70 0.41 0.45 5,900 146 76 0.57 3,700 

Department Hartford Chlorine 

West Ferd West Bend City of 3.34 Public 1908 100% 0.66 5 Wells Fluoride 5.57 1.50 3.05 0.50 1.00 12,000 125 83 2.52 15,000 
Water Department West Bend Chlorine 

Kewaskum Kewaskum Mun. Village of 0.50 Public 1928 100% 0.23 2 Wells Fluoride 1.38 0.53 1.08 0.36 0.17 1,600 331 106 0.30 1,400 
Water Department Kewaskum 

Slinge r Village/Slinger Village of 0.33 Public 1911 100% 0.06 4 Wells None 1.34 0.16 0.36 0.11 0. 05 1,150 137 41 0.98 9,800 -- - - 
Utilities Slinger 

Totals -- -- 5.63 -- -- -- 1.45 -- -- 10.56 3.05 -- 1.38 1. 67 20,650 -- 



Table 10B 

WASHINGTON COUNTY - SANITARY SEWERAGE UTILITIES 

Area 
Name of Communities Served 

Location Agency Served Sq. Mi. 

Disposal 
of 

Effluent 

Date of 
Original 

Construction 

Est. Pop. 
Presently 

Served 

Ave. Per 
Cap. Flow 
G. P. D. 

Total Equiv. 
Pop. Pres. 

Served 

Excess Capacity 
of Plant 

M. G. D. Population 
Treatment 

Provided 
Capacity of Plant 

M. G. D. Population 
Present Ave . 

Flow--M. G. D. 

City of 
Hartford Hartford Hartford 1.47 

High Rate 
Filter 

Rubicon 
River 

City of 
West Bend West Bend West Bend 3 .20  

Trickling 
Filter 

Milwaukee 
River 

Village of 
Germantown Germantown Germantown 0.23 

Trickling 
Filter 

Menomonee 
River 

Village of 
Jackson Jackson Jackson 0 . 2 0  

Trickling 
Filter 

Cedar 
Creek 

Village of 
Kewaskum Kewaskum Kewaskum 0.39 

Activated 
Sludge 

Milwaukee 
River 

Village of 
Slinger Slinger Slinger 0 . 3 2  

High Rate 
Filter 

Rubicon 
River 

TOTALS - - - - 5.81 



Table 11 

WAUKESHA COUNTY - UTILITY CUSTOMER SERVICE 

Location 

Waukesha County 

Cities 

Brookfield 
Delafield 
New Berlin 
Oconomowoc 
Wauke sha 

Villages 

Big Bend 
Butler 
Chenequa 
Dousman 
Eagle 
Elm Grove 
Hartland 
Lac La Belle 
Lannon 
Menornonee Falls 
Merton 
Mukwonago 
Nashotah 
North Prairie 
Oconomowoc Lake 
Pewaukee 
Sussex 
Wales 

Towns 

Number of Utility Customers 
Gas Electric - Public Water 

6,716 3,232 228 
861 170 None 

4,998 755 None 
2,685 1,188 2,104 
9,814 6,621 7,841 

None 
577 

None 
None 
111 
9 14 
261 

None 
65 

4,677 
21 
284 
29 

None 
47 
335 
129 

None 

None 
None 
None 
None 
188, 

None 
564 

None 
None 
3,082 
None 
604 

None 
None 
None 
711 

None 
None 

Sanitary Sewerage 
Est. Population Served 

5,300 
None 

0 
7,500 
32,150 

None 
2,500 
None 
700 

None 
5,100 
2,200 
None 
None 
9,300 
None 
1,950 
None 
None 
None 
2,800 
i, loo 
None 

Brookfield 
Delafield 
Eagle 
Genesee 
Lisbon 
Merton 
Mukwonago 
Muskego 
Oconomowoc 
Ottawa 
Pewaukee 
Summit 
Vernon 
Wauke sha 

305 -- 
None -- 

6 - - 
None - - 

27 - - 
29 - - 
61 - - 
98 - - 
64 1 - - 

None - - 
79 - - 
2 8 - - 

None - - 
122 - - 
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Table 11A 

WAUKESHA COUNTY - WATER UTILITIES 

Estimated Present Present Present Average P e r  Computed Excess 
Normal Present Maximum Ind'l. Ave. Con. Capita Use Capacity of 

Area Public Date of Capacity Average Day Average Excluding Est. Pop. Exclud. Supply Based 
Served o r  Original P e r  Cent Effective Source of Treatment of Supply Consump. Demand Use Ind'l. Pres. Total Ind'l. Use on Present Use 
Sq. Mi. Private Construe. Metered Storage Supply Provided M. G. D. M. G. D. M. G. D. M. G. D. M. G. D. Served G. P. D. G. P. D. M. G. D. Persons -- - --- ---- 

Name of 
Location Agency 

Communities 
Served 

City of 
Brookfield 

Brookfield City/Brookfield 
Water Utility 

0.30 Public 1947 100% 0.15 3 Wells None 1.15 0.02 0.17 0 0.02 900 256 256 0.98 3,200 

Oconomowoc Oconomowoc 
Utilities 

City of 
Oconomowoc 

2.00 Public 1900 100% 0.55 3 Wells Fluoride 4. 86 0.79 1.64 0.12 0. 67 6,800 116 99 3.22 16,000 
Chlorine 

6.70 Public 1887 100% 1.03 6 Wells Chlorine 8.61 4.56 Waukesha Waukesha 
Water Utility 

City of 
Waukesha 

0.25 Public 1953 0 0.10 1 Well None 0.17 0.03 0.12 0 0.03 650 46 46 0.05 500 Eagle Village /Eagle 
Utility 

Village of 
Eagle 

0.75 Public 1933 100% 0.13 2Wells  None 1.43 0.14 0.18 0 0.14 2,200 64 64 1.25 9,800 Hartland Hartland Mun. 
Water Department 

Village of 
Hartland 

Menomonee Village/Men. 
Falls Falls Water 

Utility 

Village of 
Menomonee 
Falls 

2.90 Public 1925 100% 1 .41  4 Wells Fluoride 4.38 0.94 1.68 0.14 0.80 11,200 84 72 2.70 18,800 

0.72 Public 1913 100% 0.21 2 Wells Fluoride 0.76 0.15 0.30 0 0.15 2,000 75 75 0.46 3,100 Mukwonago Mukwonago 
Water Utility 

Village of 
Mukwonago 

Pewaukee Pewaukee Mun. 
Water & Sewerage 
Utility 

Village of 
Pewaukee 

0.80 Public 1930 100% 0.22 2 Wells Fluoride 1.15 0.25 0.43 0.06 0.19 2,800 91 68 0.72 5,300 
Chlorine 

Town of Westbrooke San. 
Brookfield Dist. #1 

Part  of Town 
of Brookfield 

0.35 Public 1960 100% 0 2 Wells None 0.60 0. 03 -- 0 0. 03 340 88 88 0.54 3,000 

Totals -- 



Table 11B 

WAUKESHA COUNTY - SANITARY SEWERAGE UTILITIES 

Area 
Communities Served 

Served Sq. Mi. 

Disposal Date of 
of Original Capacity of Plant Present Ave . 

Effluent Construction M. G. D. Population Flw--M. G. D. 

Est. Pop. Ave. Per 
Presently Cap. Flow 

Served G. P. D. 

Total Equiv. 
Pop. Pres. 

Served 

Excess Capacity 
of Plant 

M. G. D. Population 
Name of 
Agency 

Treatment 
Provided Location 

Brookfield 
City of 
Brookfield 

Part of 
Brookfield 2.52 

To 
Milwaukee 

To 
Milwaukee - - -- - - 

City of 
Brookfield 

Part of 
Brookfield 2.94 

Activated 
Sludge Fox River 1961 1.00 10,000 0.20 Brookfield 

Activated 
Sludge 

Dousman 
Ditch 1958 0.02 3 16 

City of 
Brookfield 

Indianwocd 
Subdivision 0.14 Brookfield 

City of 
New Berlin 

Part of 
New Berlin 0.86 

To 
Milwaukee 

To 
Milwaukee 1962 New Berlin 

City of 
Oconomowoc 

Trickling 
Filter 

Oconomow oc 
River 1936 1.30 15,200 1.19 Oconomowoc Oconomowoc 2.19 

City of 
Wauke sha 

High Rate 
Filter Fox River 1890 4.00 46,000 4.68 Wauke sha Waukesha 6.00 

Sep. Tank & 
Sand Filter 

Menomonee 
River 

Village of 
Butler Butler 0.47 Butler 

Village of 
Dousman 

Activated 
Sludge Dousman 0.36 Bark River 1960 0.12 1,200 0.04 

San. Dist. 
#1 and #2 

To 
Milwaukee 

To 
Milwaukee -- -- - Elm Grove Elm Grove 2.60 

Village of 
Hartland 

Activated 
Sludge Hartland Hartland 0.78 Bark River 1933 0.35 3,500 0.14 

Village of 
Menomonee 
Falls 

Tr. Filter & 
Contact 
Aeration 

Menomonee 
Falls 

Menomonee 2.84 
Falls 

Menomonee 1927 1.90 19,000 1.05 
River 

Village of 
M-nsigo 

High Rate 
Filter 

Mukwonago 
River Mukwonago Mukwonago 0.52 

Village of 
Pewaukee 

Trickling 
Filter 

Pewaukee 
River 1930 0.30 3,000 0.23 Pewaukee Pewaukee 0.75 

Village of 
Sussex 

Trickling 
Filter 

Sussex 
Creek Sussex 

TOTALS 



APPENDIX B 

MAPS 

The following maps present a graphic summary present sanitary sewerage service areas 
of utility data collected during the course of together with sewage treatment plant lo- 
these inventory operations. cations. 

Each county is presented a s  follows: 

The county base map shows corporate limits, 
major highways and major natural drainage 
courses and watershed boundaries. 

Overlay maps with the suffix "A" indicate 
present electric authorized service areas 
together with gas service and authorized 
service areas. 

Overlay maps with the suffix "B" indicate 
present public water service areas together 
with utility facilities, including wells and 
filtration plants. 

For more detailed information on these utility 
facilities, the large scale regional base map 
overlays o r  inventory systems maps should be 
consulted. Samples of these base map overlays 
a re  included herein a s  described above. Full 
sized reproductions of these maps a t  the scale 
of 1" = 2,000' can be obtained from SEWRPC 
for the cost of printing and handling. 

For still more detailed information on these 
utility facilities, the large scale system plans 
collected for each city, village o r  sanitary 
district should be consulted. A sample (suffix 
"DM) of a portion of such a system plan showing 
sanitary sewage facilities is included in this 
appendix. 

Overlay maps with the suffix "C" indicate 
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