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CHAPTER I

INTRODUCTION

The purpose of this study, report, and of the
supporting inventories and analyses, is to
greparc coordinated Sanitary Sewer and Water

upply System Plans for the Kenosha Area.
More specifically, this report presents an
analysis of the sanitary sewer and water needs
of the Eastern half of Kenosha County from
one mile West of ISH 94 to Lake Michigan. It
proposes and evaluates alternative means of
meeting those needs, and recommends a plan
that will address the intergovernmental,
administrative, legal and fiscal problems
inherent in the development of the required
utility systems.

This study is a result of a request by the
Kenosha Water Ulility in January of 1983 that
the Southeastern Wisconsin Regional Planning
Commission (SEWRPC) assist the Ultility in
the preparation of a prospectus for the
Preparation of Coordinated Sanitary Sewer and
Water Supply System Plans for the Kenosha
Area. The Regional Planning Commission
created a technical advisory and an
intergovernmental coordinating committee to
assist in the preparation of the prospectus. The
committee consisted of local, county, state and
rivate officials who were exceptionally

owledgeable about the study area and its
utilities, development and private interests.
The prospectus was approved by the Technical

Advisory Committee in June, 1988.

Following the interview process of a number of
consulting engineering firms, the committee
decided in December, 1988 to select the firm of
Ruekert & Mielke, Inc. to perform this study.

The prospectus presents the following
assumptions regarding the work elements of
the project:

1. The primary purpose of the proposed
planning program will be the development
of a coordinated set of system plans to
guide the extension of adequate sanitary
sewerage and water supply services to
existing and probable future urban
development within the greater Kenosha
area. ¢ system plans are to identify the
most cost-effective  structure for the
physical systems involved.

2. The sanitary sewerage and water supply

1. SEWRPC, Prospectus for the Preparation of
Coordinated Sanitary Sewer and Water Supply
System Plans for the Kenosha Area, June 1988.
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system plans produced will be in sufficient
depth to provide a sound basis for facility
planning and design. To this end, the plan
shall consider and recommend the general
location, elevation, size, grade, and
capacity of major trunk sewers, pumping
stations, treatment plants, and other
sewerage system appurtenances of area-
wide significance; and the general location,
size, and capacity of major water
transmission mains, pumping stations,
sources, and treatment and storage
facilities. The plan shall, as necessary,
contain  recommendations  for  the
abandonment or upgrading and expansion
of existing facilities, the consolidation of
such facilities, the possible exportation of
potable water and wastewater from one
watershed to another, and the possible
construction of new or expanded treatment
facilities. The system plans will explicitly
and quantitatively identify the relationships
between the two systems concerned and
the related transfer of potable water and
wastewater across the subcontinental
divide traversing the study area,
distinguishing between exportation and
loss.

The plan will specifically address water
?alily considerations associated with both
the water supply and sewage treatment
facilities. The water supply, appearance,
taste, and odor, as well as chemical and
biological purity, will be considered. The
sewage treatment plant effluent effects
upon receiving waters will be considered.

e interrelationship between these two
systems with regard to water quality will
also be considered.

The plan will specifically address the legal,
ﬁscaE administrative, and intergovern-
mental problems inherent in  the
development of sanitary sewerage and
water supply facilities in the study area and
make sound recommendations for the
resolution of those problems. To this end,
the plans shall contain jurisdictional, as
well as functional recommendations
identifying the agencies to be responsible
for the construction, operation and
maintenance of each of the various
components of the two systems and the
intergovernmental arrangements required
to implement the system plans. The plan
shall also make recommendations
concerning capital and operating and
maintenance cost allocations and fee
structures.



5. The planning effort will recognize the
interrelationships existing between land
use and utility system development. The
system plans will be designed to serve and
support the land use pattern recommended
in the adopted regional land use plan which
was refined and detailed in the adopted
sanitary sewer service area plan for the
study area, and is being refined by ongoing
subregional planning efforts, including a
current effort to provide a more detailed
land use plan for the ISH 94 corridor
through Kenosha, Racine, and southern
Milwaukee Counties.

6. The study will utilize the latest planning
and engineering techniques in developing
the coordinated sanitary sewerage and
water supply system plans for the area.

7. The planning program will require close
and continuing cooperation among the
various levels, units, and agencies of
government concerned with, and involved
in, land use and public utility system
development in the study area.

8. Full use will be made of all existing and
available surveys, study reports, and other
data which may influence and affect the
proposed work. Additional data collection
activities will be considered only as
necessary to develop data essential to the
preparation of the plans.

The prospectus outlines a seven step planning
process to be followed which is intended to
culminate in the selection and adoption of an
area-wide sanitary sewerage system plan and
companion area-wide water supply system plan
from among alternative plans, providing for the
necessary utility services to the developing
ortions of the study area. The seven steps
involved in this planning process are: 1) Study
Design; 2) Formation of Objectives and
Standards; 3) Inventory; 4) Analysis and
Forecast; 5) Preparation, Test and Evaluation
of Alternative Plans; 6) Plan Selection and
Adoption; and 7) Plan Implementation.

This report follows the seven step process and
in addition to this introductory chapter consists
of the following six chapters which describe the
findings of the inventory and analysis phases of
the project and present the study
recommendations: Chapter II, "Objectives and
Standards”; Chapter III, "Inventory"; Chapter
IV  Analysis and Forecast; Chapter V,
"Evaluation of Alternatives”, Chapter VI, "Plan
Selection and Adoption”; Chapter VII, "Plan
Implementation”; and Chapter VIII "Findings,
Conclusions and Recommendations”.

[



CHAPTER II

OBJECTIVES AND STANDARDS

OVERALL OBJECTIVES FOR THE
DEVELOPMENT OF SEWER AND
WATER FACILITIES.

The overall objective of this report is to
prepare a coordinated sanitary sewer and water
supply plan for the eastern area of Kenosha
County from one mile west of ISH 94 to Lake
Michigan.

Although the study area encompasses
approximately 98 square miles, not all of the
area is projected to be served by municipal
sewer and water facilities by the design year of
2010. A proposed year 2010 land use plan

prepared by SEWRPC' indicates areas of
anticipated urban growth within the study area
that for the most T%art will be served by
municipal services. These areas consist mainly
of the area contiguous to existing service areas
of the City of Kenosha, Village of Pleasant
Prairie, Town of Somers, Town of Bristol and
Town of Paris. It will also consist of areas
along the ISH 94 corridor and areas adjacent to
proposed trunk sewers. There will be pocket
areas and some outlying rural areas that will
not receive municipal service by the year 2010
which may have some random spot
development on soils which are suitable for soil
absorption systems. These rural developments
are not likely to be of significance and are very
difficult to accurately predict. Therefore, the
service study will concentrate on major areas of
urban growth predicted by the land use plan
which will be served by municipal facilities.

As a minimum, the alternatives investigated for
the service area will provide for sanitary trunk
sewers and water mains with capacity to the
year 2010. Some sewage pumping and
forcemain alternatives may be investigated
depending upon the terrain and cost
effectiveness of extending services.

Intergovernmental, administrative, legal and
fiscal concerns will be addressed for each of the
alternatives investigated.

1. SEWRPC Planning Report Number 25, A Regional
land use plan and a Regional Transportation Plan for
Southeastern Wisconsin: 2000, Volume one and two,
May 1978. The land use data was updated for the
year 2010 by SEWRPC.

3.

DESIGN AND PLANNING STANDARDS
FOR WATER FACILITIES

The design of and planning for water facilities
is dependent upon projections of future
demand by user classification, location, and
volume requirements. The standards used in
preparing demand projections for all user
classifications will be developed in this section.

Water Demands

Water demands for a public water system are
based on seven separate components. These
are:

Residential Requirements
Commercial Requirements
Industrial Requirements
Public Facilities Fighting
Unaccounted For Water Uses

Unrecoverable Water used in
treatment

O 0O 0O 0o OO0

To determine existing demands for these
various components, records from the utility
and the Public Service Commission are
required. The following information is needed
prior to developing current water demand
schedules:

o Population Data for the past 10 years

o Pumpage by days and years for the
past 10 years

o Metered sales to each category of user
for the past 10 years

o The number of each size meter in
service for each year

o Water used for treatment each day

o Pumpage rates and elevated storage
levels at all times during the maximum
demand days.

To determine the existing usage the above
information is broken down into the seven
components for each of the ten years. Once

arated this way, the components can be
studied individually to determine trends and
verify growth or decline of demands. To
determine  future demands, population
projections by quarter section are required for
the entire stu%arca. This would be for both a
20 year and a 40 year design period (years 2010
and 2030).



Residential

Existing residential demand is based on a
review of the past 10 years records of the utility
and the PSC Reports. The records are broken
down into average day demand, average day
pumpage, maxamum day demand and
maximum day pumpage. To determine
demands, only the metered consumption is
considered. Pumpages are comprised of all the
water which is pumped by a utility. Graphical
and tabular illustrations (see Table 2-1) are
used as a basis for observing trends and aid in
the projection of future demands and
pumpages.  Residential use demands are
determined using the following parameters:

o Annual sales vs. year

o Combination of sales and population
to obtain average Gallons per capita
per day (GPCD) vs. year

o Number of meters vs. year
o Gallons per day per meter vs. year

Table 2-1
Example of Tabular [llustration of
Water Demands and Pumpages

Average
Average Day Day
Pumpage Demand Percent

Year (MGD) (MGD) Difference
1979 876 .843 38

1980 905 871 3.8

1981 819 772 5.8

1982 899 846 5.9

1983 913 .890 2.5

1984 .949 911 4.0

1985 965 .903 6.4

1986 .993 .965 2.8

1987 879 842 4.2 .
1988 952 927 26 |
Ave. 915 .877 4.2

Source: Ruekert & Mielke, Inc.

Where information is readily available, the
gallons per meter per year can be useful for
checking water consumption predictions based
on population. It may be possible to analyze
consumption records for recent developments
that are similar in nature to the e of
developments planned for the future. ere
the majority of existing developments are
dissimilar to developments planned for the
future, recent gallon per meter information
from similar developments may be a better
predictive tool.

Residential water consumption as reported to
the PSC may or may not include persons living
in multi-family dwelling units. A water utility
may elect to include water consumed in multi-
family buildings as commercial accounts. Since
average GPCD figures are used to predict
future water demands, it is desirable to
segregate water consumed by 1 and 2 family
dwelling units from that consumed by multi-
family dwelling units. The utility or community
may have records that will assist in segregating
these two water consumption classifications.

Following the determination of existing
demand trends and patterns, projections for
future demands can be prepared. The initial
data required are the population projections of
the area for the entire study period. Population
data are then used in conjunction with per
capita consumption data to determine future
residential use. Demand can then be
calculated as:

Residential Population x Average GPCD = Average Total
Demand

Commercial

Commercial consumption is based on past
usage data broken down into gallons per
customer per day. Where consumption data is
available for multi-family dwelling units
classified as commercial customers, the data
should be segregated from the remaining
commercial customer data. Meter size and
usage records will be reviewed to determine if
there are any large users which should be
evaluated separately. Projections for future
commercial usage will be based on land use
plans and existing customer data. If
projections of the number of anticipated new
commercial establishments is not available,
estimates will be developed based upon the
average area  occupied by  existing
establishments and the total area to be
developed. Demand can then be calculated as:

Average Gallons per customer per day x No. of Customers
= Average Commercial Consumption.

Industrial

It should be understood that predicting future
industrial water consumption is difficuit. One
or a few large industrial customers can have a
tremendous impact on the average daily water
consumption.

Industrial demand is based on past usage data
expressed as gallons per customer per day.
Customers should be classified by meter size
and type of industry, such as "Wet" or "Dry".
Wet industries are those industries that use
large amounts of water for process, cooling or
other applications. Dry industries are those



industries such as warchouses, trucking firms,
banks, office buildings, and similar businesses.
The Ilargest users should be evaluated
individually. For the majority of the industrial
users, projections will be based on gallons per
customer per day divided into "Wet" and "Dry"
industries and multiplied by the number of
customers in each category. If projections of
the number of anticipated new industrial
customers is not available, estimates will be
developed based on average area occupied by
each customer and the total area to be
developed. These figures will be added to the
individual demand projections for the large
users in order to obtain the total average day
industrial demand.

Public

Public demand is based on past usage data
expressed as gallons per customer Fcr day.
Because public facilities range in size from fire
stations to large colleges and universities, some
individual customers may have to be evaluated
separately. Usage for universities can be
expressed as gallons per student per day and
future demands determined by projected
enrollment. All other existing buildings should
have projected demands based upon past usage
data. New buildings should be based upon past
usage data for buildings of a similar size and
work force.

Fire

Water which is used for fire fighting purposes is
generally estimated by the utility on the PSC
reports and is included as unaccounted-for
water. If the utility keeps more exact records of
usage, then trends can be developed and used
to estimate future demand. In most cases,
however, water used for fire fighting purposes
should be considered a component of
unaccounted for water.

Unaccounted For Water

Unaccounted for water is that water which is
supplied by pumping facilities to the
distribution system but not accounted for by
metered billings. This may include water which
is consumed but not metered due to meter
inaccuracies; system leakage, water main
flushing, sewer flushing, theft, storage tank
overflows, and fire fighting. = Records of
unaccounted for water should be reviewed to
determine past amounts and the effect repairs
may have had on those amounts. Future
projections should be based on past rates and
trends.

Water Used In Treatment

Water used in treatment should be expressed as
gallons per 1,000 gallons treated. Past rates
should be used to project future rates which are
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based upon the previous six components of
demand. In projecting future demands,
proposed water-saving treatment methods and
post treatment recovery should be taken into
consideration.

The projected average day demand will be
calcuiated as the sum of the following:

Residential average day demand
Commercial average day demand
Industrial average day demand
Public average day demand
Water used in treatment

© 0O 0 o o

Average day demand includes only those
components which can be accounted for by
metered billings and treatment plant records.
Average day pumpage is the total amount of
water which is pumped to the distribution
system. Projected average day pumpage will be
calculated by adding fire fighting usage and
other unaccountable water losses/uses to the
average day demand.

Drinking Water Quality Standards
Drinking water standards are established by the

Wisconsin Administrative Code” in Chapter
NR 109 entitled Safe Drinking Water and are
administered by the Wisconsin Department of
Natural Resources (WDNR). The standards
are divided in two categories; primary, which
are related to health; and secondary, which are
related to aesthetics. The standards are further

divided into the following categories;
Microbiological, Inorganic, Organic,
Radiological and Physical. The standards

enerally apply to samples collected at random
ocations in the distribution system which are
representative of water delivered to the
customer’s tap. Also included in NR 109 are
the sampling frequencies for the different
parameters. Table 2-2 contains the standards
set forth in NR 109 as of May 1989. It should
be noted that NR 109 is currently being
revised.

2.  Wisconsin Administrative Code, Administrative
Rules of State Agencies Published Pursuant to

Chapter 227 Wisconsin Statues, Volumes 1-19.



Table 2-2
Current Drinking Water Standards: 1989

PRIMARY
[norganic Chemicals Maximum Contaminant Level (Milligrams per Liter)

Arsenic 0.05
Barium 1.00
Cadmium 0.010
Chromium 0.05
Fluoride 22
Lead 0.05
Mercury 0.002
Nitrate (As N) 10.0
Selenium 0.01
Sitver 0.05

Organic Chemicals

Maximum Contaminant Level (Milligrams per Liter)

(1) Chlorinated hydrocarbons:

Endrin (1,2,3,4, 10-hexachloro- 6,7 epoxy- 1,4 0.0002
4a5,6,7,8,8a-octahydro-1,4-endo, endo-5,8 -dimethano
naphthalene).
Lindane (1,2,3,4,5,6-hexachloro- cyclohexane, gamma 0.004
isomer).
Methoxychlor (1,1,1-Trichloro- 0.1 2 2 - bis (p- 0.1
methoxyphenyl) ethane).
Toxaphene (gIOHIOC 8-Technical chlorinated 0.005
camphene, 67-69 percent chlorine).

(2) Chlorophenoxys: o1
2,4 - D (2,4-Dichlorophenaxyacetic acid). 0‘ o1
2,4,5 - TP Silvex (2,4,5-Trichloro- phenoxypropionic ’
acid). 0.01 0.10

(3) Total trihalomethanes {the sum of the concentrations )
of bromodichloro- methane, dibromochloromethane,
tribomomethane (bromoform), and trichloromethane
(chloroform).

Microbiological
As described in NR 109

o - 226 3 pCiL
Radium - 228 SPC l/L
Gross Alpha 15 pCiL

SECONDARY
Milligrams per Liter (micrograms per liter )- except as noted

Chloride 250
Color 15 Units
Copper 1.0 (1,000 ug/L)
Corrosivity Noncorrosive
Foaming agents
MBAS (Methylene-Blue Active Substances) 05
Hydrogen Sulfide Not detectable
Iron 03
Manganese 0.05 (50 ug/L)
Odor 3 (Threshold No.)
Sulfate 250
Total Residue 500
Zinc 5 (5,000 ug/L)

Note: The following are the current standards as set forth in NR109. It should be noted that NR109 is being revised.

Source: Wisconsin Administrative Code, NR 109




Water System Design Requirements

Design Objective

The objective in designing a potable water
system 1s to provide a continuous supply of
water to all customers. The water delivered to
customers must meet certain standards of
quality. The system must be able to supply the
quantity of water demanded by individual
customers and by all of the customers in
aggregate. The system must be designed to
provide acceptable water pressures at the
customers tap. The system must have sufficient
redundancy and reserve capacity to provide a
continuous supply of water during the most
probable emergencies such as fires and
anticipated equipment outages.

Design Standards

Design standards are described below for the
different components which make up a water
supply system. Specific detailed standards are
enumerated in Chapters NR 111 and PSC 185,
of the Wisconsin Administrative Code, some of
which are referenced below.

Peak Day to Average Day Ratio

Peak day to average day ratios are developed
from past records and experience. Ten years of
datais required to determine usage
patterns, climatological impacts, variations due
to changes in various customer class sizes and
water rates. The average ratio over the last 10
years will be used for future peak day
calculations. Peak day is defined as:

Avcrage Day Usage x Peak to Average Ratio =
Peak Day

Peak Hour Usage

Peak hour usage is defined as the maximum
amount of water pumped in a one hour period.
Peak hour usage is based on actual utility
records, if they exist, or field measurements
performed on or near the date of the peak day
pumpage. If no data exists regarding peak hour
usage, a ratio between peak day and peak hour
usage of 1.75 shall be used.

Minimum and Maximum Pressures

Pressure requirements for water utilities are
established by Chapters NR 111 and PSC 185
of the Wisconsin Administrative Code. NR
111.24 (2) requires a minimum pressure of 35
gsi at all times in water mains except during

re flow conditions when the minimum
allowable pressure is 20 psi (NR 111.24 (3)).
Normal pressure variations in water mains
should not be more than 13 psi (30 ft.) and no
point in a distribution system should have
normal pressures greater than 100 psi.

Fire Flow Requirements

The Wisconsin Administrative Code Chapter
NR 111.72 (1) requires a minimum fire flow of
3500 GPM at 20 psi residual pressure at all
hydrants in the distribution system. In many
cases, much larger fire flows are needed based
upon building size, occupancy, construction
and various other guidelines. These guidelines
have been set by the Insurance Services Office

(ISO)3 and are used to determine the fire flow
requirements for various areas within a utility
as well as the fire suppression rating for a
community as a whole. 1SO recommendations
shall be used to determine all fire flow
requirements above 500 GPM at 20 psi residual
pressure. Table 2-3 presents some of the rates
used by the ISO.

Table 2-3
Water Systems Insurance Services Office Flow Rate
Calculations for Fire Protection Purposes: 1989

Rate of Flow Duration Total
(GPM) (Hrs) Gallons
500 2 60,000
750 2 90,000
1000 2 120,000
1250 2 150,000
1500 2 180,000
1750 2 210,000
2000 2 240,000
2250 2 270,000
2500 2 300,000
2750 2 330,000
3000 3 540,000
3250 3 585,000
3500 3 630,000

Source: Insurance Services Office

Supply and Storage Requirements

Future water demands, average day demands
and maximum day demands are estimated
based upon population and water usage data.
The facilities required to supply and store
adequate quantities of water to meet these
demands are sized based upon conditions which

are generally accepted as being necessary for
adeguatc and dependable service. ese
conditions are summarized in the four

parameters described as follows:

3. Insurance Services Office, Fire Suppression Rating
Schedule, 1980. ;




Source Capacity

For a water system supplied by a single source,
such as a surface water treatment facility, the
nominal capacity of the facility should exceed
the anticipated peak day pumpage. In addition,
the reliability of the facility must be
investigated to determine facility capacity
under adverse conditions. Adverse conditions
may include a frozen intake, equipment
breakdown, power outage or a sharp drop in
raw water quality.

For a water system supplied by multiple wells,
the aggregate yield of the wells, less the largest
capacity well, should exceed the peak day
pumpage.

Peak Hour Storage

To be adequate, a water system should have
enough usable elevated and ground storage
volume to maintain required pressures in the
?stem and to supply the maximum hour
emand rate less the maximum day demand for
a minimum duration of four hours with the
largest pumping unit inoperable. Peak hour
demand is assumed to be 1.75 times the
maximum day demand.

Fire Flow

To be adequate, a water system should be able
to supply the required fire flow for a specified
duration concurrent with a maximum day
gumpagc event. This volume must be available

om storage facilities and pumpstations with
the largest pumping unit inoperable. The
storage volume required to meet the peak hour
storage parameter is not considered available
to meet this requirement.

Emergency Supply

To be adequate, a water system should be able
to supply an average day demand using only
elevated storage and auxiliary power pumping.

Main Looping and Sizing

Transmissions mains are generally considered
to be those mains 10 inches and larger which
convey water between the supply, storage and
distribution facilities. At a minimum,
transmission mains should be placed one mile
apart in a typical grid system. Standards for
sizing and looping mains are as follows:

o Should be sized no smaller than 12
inches. Consideration of future system
expansion may require larger mains in
some areas.

o New mains constructed in industrial
and commercial areas should be sized
no smaller than 12 inches. Any other
areas where large fire flows are

needed should also have as a
minimum, 12 inches mains.

o All mains should be looped whenever

ossible.  Exceptions to this rule

include cul-de-sacs that are less than
300 feet in length.

o0 Residential mains should be sized no
smaller than 6 inches. In many cases,
an 8 inch main will be required.

o All main extensions should have the
size and fire flow verified by a
computer or manual hydraulic
simulation such as the "Wood"
&rogram from the University of

entucky or by use of a Hardy-Cross
Analysis.

DESIGN AND PLANNING STANDARDS
FOR SEWERAGE FACILITIES

The design of and planning for sewerage
facilities is dependent upon land use,
grojcctions of future users, average and peak
ow rates and upon the excess capacity of
existing facilities. The standards used in
preparing demand projections for all user
classifications will be developed in this section.

Sewage Flows
Sewage Flows in a public sewage system are
based on four separate components. These are:

Residential
Commercial
Industrial
Infiltration/Inflow
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To determine the existing flows for each
classification, records from the utilities are
required. The following information is needed
prior to developing total system flows.

o Population data for the past 3
years served by each treatment facility

o low records from each treatment
facility for the past 3 years

o Flow monitoring records for key
points inthe trunk sewer systems
developed during previous studies

o Flow monitoring records from
pumping facilities for the past three
years

o Records of sewer surcharging or
bypass activity for the past three years

o Water usage records for Residential,
Commercial and Industrial users as
reported in water utility annual
reports

o Flow projections from previous
reports



The past 3 or 4J'ears of records (1986 - 1989)
will be examined to develop flows. This period
represents several extremes in climatic
conditions from the floods of 1986 to the
drought of 1988. It also represents the current
state of diurnal flows in the sewerage systems
which have been dynamically changing. For
example the two main sewerage systems in the
area have undergone major changes since the
early 1980's. The City of Kenosha eliminated
its combined sewers and plugged all but one of
its bypasses. In addition, Chrysler Corporation
phased out a2 major auto manufacturing plant
which droegcd the average flow rate to the
Kenosha Wastewater Treatment Facility by
%ﬂ)roximalel% 2.0 MGD. Furthermore, the

illage of Pleasant Prairie Sewer Ultility
District "D" Wastewater Treatment Facility
was constructed in 1966 and had major
modifications in 1985.

Average daily flows and peak flows will be
developed for the different user classes.
Following the determination of existing flows,
projections for future flows can be prepared.
As required in the water usage analysis,
population projections by quarter section are
required for the entire studg' area. This would
be for both a 20 year and a 40 year design
period. (Years 2010 and 2030)

Residential

A future per capita average daily base flow rate
will be developed and compared with the 100
GPCD factor recommended in the Wisconsin
Administrative Code Chapter NR 110
Peaking factors will be used depending upon
the total population which contributes to
various points along the trunk sewer routes.

The Wisconsin Administrative Code Chapter
NR 110.13 states that a peak to average flow
ratio of 2.5:1 should be used for interceptor and
main trunk sewers and a ratio of 4:1 should be
used for sub-main and branch sewers.

This report will follow SEWRPC's peaking
* factor recommendations for trunk sewer sizing.

In SEWRPC's Report 16 and Report 38,
peaking factors were recommended for the

design of trunk sewer systems.  Those
recommendations were as follows:
Recommended
Peak/Average
Population Ratios
< 2,000 5:1
2,000 - 10,000 41
10,000 - 20,000 31
>20,000 2.5:1

9.

Commercial and [ndustrial

For areas in which commercial zoning,
industrial  zoning and/or  development
intentions are known, a flow factor per acre
(CFS/ACRE? which corresponds to the type of
land use will be developed. This coefficient
will be based upon factors used in previous
planning reports and upon factors to be
developed from existing flow records.

A typical peak hourly flow factor for industrial
zoned land for trunk sewer design is 0.010 CFS
Ktl:r acre. This factor was developed from the

ilwaukee Metropolitan Sewerage District

(MMSD) Waste Water System Plan.! A flow
of 2,650 gpd/acre based on a 250 day work year
was assumed. An instantaneous peaking factor
of 2.4 was computed using a 10 hour work day.

Trunk sewer flows from public and
institutional land are usually calculated from
the same coefficient as commercial land. With
the exception that institutional land designated
for schools is assigned a zero coefficient
because the flow is included in the residential
component. Parkland and flood plain or
conservancy not planned for  sewer
development is also not assigned a flow
coefficient.

Infiltration/Inflow

The existing sewer system has undergone
extensive Infiltration/Inflow Analysis, Sewer
System Evaluation Surveys and Sewer
Rehabilitation in order to remove excessive
infiltration/inflow (I/T). This study will assume
that no more I/1 removal will be accomplished
and that maintenance programs will abate
further deterioration of the sewer system.

An analysis will be made of the existing trunk
system to determine excess capacity that can be
used for future flows. A spot check will be
made of existing bypass structures to determine
activity. Treatment facility records will also be
charted for the past 3 to 4 years to gauge the
remaining I/I which will be considered non-
excessive.

Flow projections will include a component of
I/T based upon a rate per capita of new
ulation. This rate will account for the
infiltration and inflow that can inevitably be
ected from an expanded system. The
MMSD uses an average of 12 gped for future
development.

4. Planning Report 1 Milwaukee Metropolitan Sewage

District, Waste Water System Plan, Volume 1A,
June 1980, Chapter 6, Page 84.



Sewage Effluent Standards
Sewage effluent standards have been
established for the existing wastewater
treatment facilities in the service area by the
WDNR.  Effluent limitations, monitoring
requirements and biomonitoring requirements
are set forth in the permits based upon the
rovisions of Chapter NR 102 of The
isconsin Administrative Code. These
standards have been tailored to the type and
characteristics of surface water t0 which the
wastewater treatment facilities discharge. -

Administrative Codes NR 105 and NR 106
regulating the control of toxic’s was recently
adopted and may impact the requirements of
the water quality permit. The impacts of these
rules will be considered during the study when
reviewing the performance of the existing
facilities and under any alternatives that would
require expansion of existing facilities and/or
any new discharge Foints. These existing
standards and rules will be considered in the
planning for any new or satellite facilities
although no detailed testing is included in the
scope of this study.

Sewerage System Design Requirements

This study will consider those trunk and
interceptor sewers necessary to serve the study
area through the design year. Trunk sewers are
generally considered as those sewers 15 inches
in diameter and larger. However, for this
study, sewers as small as 12 inches in diameter
may be considered to serve outlying fringe
areas. The trunk sewer system for the most
?art will be a gravity system. Some pumping
acilities may be considered depending upon
the terrain and cost effectiveness analysis.
Standards for the sewerage system are as
follows:

Conveyance Facilities

Average flow for the various classes of users
will be estimated from the water usage records.
For commercial (includes institutional &
public) and industrial users, actual water usage
will be modified to reflect wastewater
discharge by known credit meters. Estimated
flows will be compared to flows generated
using flow factors per acre and the existing land
use configuration. After comparing the two
methods one will be selected to estimate
existing flows from commercial, industrial,
public and institutional users. Water use
records and wastewater treatment facili
records will be used to ascertain existing L?I,
flows. The average flow will be calculated and
compared to the 100 gped flow factor from NR
110. After comparing the two methods, a
decision will be made on which procedure to
use to predict future average flows.
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Peak Hourly Flows will be determined based
upon the previously described flow factors and
equivalent population contribution.

Mains shall be laid a minimum depth of 10 feet
with an average depth of 12 feet.

As a maximum, manholes shall be placed at
400 foot intervals on sewers less than 18 inches
in diameter and at 500 foot intervals on sewers
18 inches in diameter and larger.

The systems analysis will assume no
surcharging or bypassing is acceptable in the
system except at the wastewater treatment
facility.

Pump stations and lift stations will be designed
per NR 110 requirements and will be equipped
with emergency power backup facilities.

All pump and lift stations with design flows less
than 500,000 gpd will be factory built stations.
Larger pump stations will be concrete cast in
place stations.

Tunneling will be considered as an alternate
for sewers over 30 feet in depth.

All sewers and forcemains in street right-of-
way will be backfilled with granular material.
Slurry backfill will be used for all major
highway crossings. All other backfill will be
spoil.

Rock excavation and dewatering consideration
will be based upon the existing soils map
information and any knowledge of ground
water and rock conditions.

Wastewater Treatment Facilities

Average flows will be based upon similar
criteria as the conveyance facilities.

Peak flows will be obtained by reviewin
wastewater treatment facility records. Peak I/
rates will be obtained by reviewing existing
facility records with water use data. These
flows will be compared to standard peaking
factors.

Peak hydraulic loading factors will be
based upon the following:

Population Peaking Factor

<2000 5:1
2,000 - 10,000 4:1
10,000 - 20,000 3:1

20,000 - 300,000 2.5:1
>300,000 1.5:1



Total suspended solids (TSS) and biochemical
oxygen demand (BOD) loadings will be
obtained from wastewater treatment facility
records and certified user data. These will be
compared to cal values found in the
Administrative Following the data
evaluation and companson, the design criteria
will be selected.

Phosphorous loadings will be determined from
wastewater treatment facility and certified user
data.

Sludge production will be obtained from
existing wastewater treatment facility data. For
the evaluation of alternative wastewater
treatment systems, sludge production will be
assumed ical for the specific system
evaluated. Sludge dewatering and disposal will
be considered in the alternative evaluations.

Oxygen consumption will be based upon
facility oFeratmg data if available. If not,
typical values will be used for the evaluation of
the alternatives.

Regional wastewater treatment alternatives
will include evaluation of existing treatment
facili capacities, and will  assume

modifications sized in conformance with
existing facility design criteria and existing
treatment processes.

Satellite treatment facility alternatives will
include several variations of the activated
sludge process and combination of biological
and physical Hroccsscs as appropriate for the
:ra:pfﬂhcablc eftluent standards for that facility.

uent discharge options to surface waters
and to land will be evaluated. Sludge disposal
options will include application of digested
liquid and dewatered sludge on agricultural
land and land filling. All design criteria will
conform to NR 110.

Treatment facility structures will be assumed to
be cast-in Flacc concrete with a masonry/brick
veneer building superstructure.

Wastewater treatment tankage and equipment
sizing will be based upon peak daily loading.

COST-EFFECTIVE ANALYSIS

The alternative plan for both water and sewer
E‘r:ojccts will be evaluated on the basis of the

nefits and costs involved. It is assumed that
the least cost alternative that meets statutory
requirements and the adopted regional
development objectives will be economically
the most desirable plan. This economic
analysis should not be confused with the
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financial analysis which needs to be carried out
to determine if public funds are available to
implement the plan. Financial analysis
procedures are described in Chapter V.

The cost-effective analysis compares the 50
year costs of conveyance, stora ge and treatment
for each alternative. It includes total present
worth calculations of capital expenditures
(initial and future), operation and maintenance
costs (O & M costs) and salvage values based
on straight-line depreciation of structures and
equipment. Sewers, forcemains, concrete
structures, watermains and storage tanks are
assumed to have a service life of 50 years. Steel
structures and electrical components are
assumed to have a service life of 30 g'cars and
pumps and equipment a service life of 20 years.

Unit cost tables for watermain, sewers and
pump stations are included in Appendix A.

Costs are expressed in 1989 dollars. All
construction is assumed to be completed within
12 months, therefore there is no interest costs
during construction. Project costs include a 30
percent add-on to reflect non-construction
contingencies such as engineering design,
engineering during construction and associated
legal and administrative costs. The interest
rate used for the present worth analysis is 6
percent.

ENVIRONMENTAL ASSESSMENT

The environmental assessment of each
alternate plan will be briefly addressed with
regard to the following parameters:

Surface waters

Environmental corridors and wetlands
Mammals, birds and plant life

Fish and aquatic life

Noise and air pollution

Historic, archaeological and cultural
sites

Recreational areas

Commitment of resources

Excavated material

Land use

© 0 © 0O 0O 0
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CHAPTER III

INVENTORY

PLANNING AREA LOCATION

The planning area for this study consists of all
that part of Kenosha County which extends
from Lake Michigan to a distance one mile west
of Interstate Highway 94. The area is shown in
Fi 3-1. A number of governmental units
exst in the planning area and are described as
The City of Kenosha, the Town of Somers, the
Town of Bristol, the Town of Paris and the
recently formed Village of Pleasant Prairie.
Table 3-1 provides a breakdown of the civil
divisions which comprise the planning area.

Table 3-1
Existing Civil Divisions: 1989
“Percent
Estimated of
Estimated Square Study
Acres Miles Area
Brstol Town 3,887.0 6.07 6.
(Part)
Kenosha City 12,2251 19.10 9.5
Pans Town 3,887.0 6.07 6.2
(Part)
Pleasant 20,939.5 32.72 334
Prairie Village
Somers ITown 21,7545 34.00 4.7
Totals 62,693.1 9796 100.0

Note: Areas are based on 1985 estimates procated to
reflect current areal data and updated as
boundary changes occurred.

Source: SEWRPC, Ruekert & Mielke, Inc.

In addition to the governmental units described
above, the County and State provide various
services in the planning area. These include the
County Seat, County and State Parks, and
various educational institutions. Various other
state and county owned areas also exist and will
be discussed later in this chapter.

SERVICE AREAS

The planning area encompasses approximately
98 square miles of which approximately 25 are
in the present service areas. For the purposes
of this report, the service areas are described as
that part of lhc%:anning area served by sewer,
water or both. These areas as presented in the

rospectus are outlined in Figure 3-2 and

igures 3-3. The 1988 service areas are
described in Table 3-2.

The service areas consists of four separate
water supply systems and their sub-systems,
along with three public wastewater treatment
facilities and the various collection systems
which discharge to them. Each individual water
service area and sewer service area is identified

in Figure 3-3. Areas which share both water
and sewer service are also shown. A detailed
description of all sewer and water facilities is
included later in this chapter.

PHYSICAL FEATURES

The planning area is divided by a variety of,
physical features including the subcontinental
divide, rivers, lakes and major highways.
County boundaries on the north, the state line
on the south, Lake Michigan on the east and a
line one mile west of ISH 94 serves as the outer
boundary of the area.

The planning area is divided into three major
watersheds  described as the Pike River
watershed; the Des Plaines River watershed;
and the watershed which is directly tributary to
Lake Michigan via a number of small creeks
and drainage-ways. The boundaries of these
watersheds and the location of the
subcontinental divide is shown in Figure 3-4.
The subcontinental divide serves to separate the
Mississippi River drainage basin from the
Great Lakes drainage basin. Total areas
contained in each basin and watershed are
provided in Table 3-3.

Table 3-3
Total Area Contained in Major Watersheds
and Drainage Basins: 1989

Area Percent
(Square of Study
Miles) Area
Mississippi River Drainage Basin
Des Plaines River 40.69 415

Watershed

Great Lakes - St. Lawrence River Drainage Basin

Pike River Watershed 30.13 308
Lake Michigan Watershed 27.14 217
(From Small Tributaries)

Totals 97.96 100.0

ote:  Areas are based on estimates from the study
prospectus and prorated to reflect current aresl data.

Source: SEWRPC

Elevations in the planning area range from a
high of approximately 750.0 NGVD to a low of
approximately 578.8 NGVD. The highest point
is focated on the subcontinental divide while the
lowest is the surface elevation of Lake
Michigan.












Table 3-2

Description of Existing Wastewater and Water
Service Areas: 1988

Estimated Area Served | Estimated Population

Name of Public Sewerage System (Square Miles) Served
Kenosha Water Utility and Village of 20.74 85,300
Pleasant Prairie Sewer District No. 1
Village of Pleasant Prairie Sewer Utility 1.20 1,700
District "D"
Village of Pleasant Prairie Sanitary 0.98 600
District No. 73-1
Pleasant Park Sewer Utility 0.31 600
Town of Somers Utility District No. 1(1) 0.86 1,100
Town of Somers Sanitary District No. 1 0.70 1,300
Town of Bristol Sewer Uility East @) 0.31 o
Totals 25.10 90,600

(1) The Town of Somers Utility District No. 1 Treatment Facility was abandoned in
1986, the sewerage system was then connected to the City of Kenosha.

(2) As of 1988, The Town of Bristol System served only business and commercial establish-
ments and discharges to the Pleasant Prairie Sewer Utility District "D".

(3) The Lakeview Corporate Park was provided with sewer service from Pleasant Prairie
Sewer Utility 73-1 in 1989.

Estimated Area Served Estimated
Name of Public Water Utility (Square Miles) Population Served
Kenosha Water Utility 18.40 83,300
Village of Pleasant Prairie Water Utility M 2.54 2,300
Town of Somers Sanitary District No. 1 2) 0.70 1,300
Town of Bristol Water Utility ©) 0.50 o
Totals 22.14 86,900

(1) The Village of Pleasant Prairie Water Ultility is comprised of the Pleasant Homes System,
(as of 1988), the Zirbel System, the Ladish System, the Timber Ridge System, and those areas
within the Village which are served by the Kenosha Water Utility.

(2) The Town of Somers Sanitary District No. 1 receives water from the Kenosha Water Ultility.

(3) As of 1988, The Town of Bristol System serves only business and commercial establishments.

Source: PSC, SEWRPC
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SOILS

The soils in the Kenosha Area are
predominantly dense, organic soils of low
permeability and arc ill-suited for scptic tank
soi] absorption systems.Soil capability data have
been collected and collated by SEWRPC and
are contained in Table 3-4. These data are
based on the operational soil survey prepared
by SEWRPC in cooperation with the U.S.
Department of Agriculture, Soil Conservation

Service.

Table 3-4
Soil Suitability for Conventional
Onsite Sewage Disposal Systems under Curent
Administrative Rules: February 1991

Percent

Soil Limitation Area in Sample | of Study
Category Acres Freq. Area
Suitable 1,769.14 204 2.82
Undetermined 1,272.73 6/ 2.03
“Unsuitable 58,002.24 5925 92.44
Other (1) 1,703.98 195 2.12
“Total 1n Acres 62,748.10 6391 100.00

(1) Other includes those soil mapping units for which
limitations for septic tank absorption fields have
not been determined and surface waler.

Source: U.S. Department of Agriculture, Soil
Conservation Serivce, SEWRPC

These data indicate that approximately 92
percent of the soils in the study area are in the
unsuitable category for septic tank absorption
systems. Figure 3-5 provides locations of the
suitable, unsuitable, and undetermined areas of
soil limitation in the study area. The soils
interpretation categories were developed as
part of the year 2010 regional land use planning
program to reflect the current regulatory
e&acticc under Chapter ILHR 83 of the
isconsin Administrative Code.

While almost every major type of soil is
represented in the planning area, three
associations dominate: Varna-Ashkum-Elliot;
Morley-Beecher-Ashkum; and Hebron-
Montomery-Aztalan. The most common soils,
Varna-Ashkum-Elliot, are formed in loess in
the glacial till and clay loam on knobs and
ridges which remain from the glacial moraines.
These soils are not well suited for development
due to poor mechanical properties and a high
water table. They are, however, well suited to
agricultural applications.

The second most abundant type soils are of the
Morley-Beecher-Ashkum Association. These
soils occur mainly in the central and south
portions of the planning area and are well to

1. SEWRPC Planning Report No. 8,
Southeastern Wisconsin.

Soils _of
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ﬂoorly drained soils. They too are developed
om glacial till and found on knobs and ridges.
The Hebron-Montgomery-Aztalan Association
is predominant in the south central portion of
Pleasant Prairie and adjacent to river and
stream beds. Both of the two previously
mentioned groups as well as these soils have
low permeability, low bearing capacity, poor
shear strength, high shrinkage potential and a
high water table. Other soils exist in the
planning area but their use for engineering
purposes is also severely limited.

GEOLOGY AND GROUNDWATER

The natural environment of ground water is the
aquifer, or the rocks and soils that constitute the
water bearing strata. In order to determine
aquifer  strength and  availability = of
groundwater, an inventory of the structure and
stratigraphy of the geologic units within the
planning area is necessary.

In Southeastern Wisconsin rock units range in
age from precambrian to %uatcmary as shown
in Figure 3-6 and Table 3-3. The consolidated
rocks consist mainly of sandstone, dolomite,
shale, some limestone, and all of the Paleozoic
age layer. This group of consolidated rocks dips
eastward from the northcentral part of the state
and is known as the Wisconsin Arch. This arch
is the main outcrop of precambrian rock which
form the basement complex for southeastern
Wisconsin.

Cambrian rock units are, in ascending order,
the Mount Simon Sandstone, the Eau Claire
Sandstone, the Galesville Sandstone, the
Franconia Sandstone, and the Trempealeau
Formation. Above the Cambrian level are the
consolidated rocks of the ordovician, silurian
and devonian ages and the unconsolidated
quaternary system.

Groundwaters in the Kenosha area are
contained in, from oldest 10 youngest, late
Cambrian sandstones; the Prairie du Chien
Group; the St. Peter Sandstone; the Platteville
Galena unit of the Ordovician Age; the Niagara
Dolomite of Silurian Age; and surface deposits
containing glacial rock material of the
Pleistocene Age. The two major aquifers for
the study area are the lower sandstone aquifer
and the shallow aquifer consisting of dolomite
bedrock and the interconnecting glacial till.
The two aquifers are separated by a virtually
impermeable layer of shale and dolomite
approximately 150 feet thick known as the
Manquoketa Formation. The actual thickness
of various formations and static water levels
from wells in the study area is provided in Table
3-6. The potentiometric surface above the top
of the sandstone aquifer in 1973 is presented in
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Table 3-5

Stratigraphic Units and Water Bearing Properties

System Geologic Unit Description Saturated Thickness Water Yield
Quatemary Halocene and Sand, silt, peat, clay, 0-300 Feet Small to large: Large
Pleistocene Deposits | gravel, and boulders yields in buried
valleys
Devonian Undifferentiated Shale and Dolomite 0-155 Small amounts to
domestic wells
Silurian Undifferentiated Dolomite 0-560 Important aquifer.
Yields depend on size
and extent of crevices
Ordovician Manquoketa Shale Shale 0-270 Very low yield
Galena Dolomite Dolomite 0-340 Small to moderate
Decorah and yield. Used in
Platteville formations absence of
Manquoketa
St. Peter Sandstone Sandstone 0-260 Moderate to large
yields caves easily
Prairie du Chien Dolomite 0-150 Small yields
Group
Cambrian Trempealeau Dolomite 0-10 Small yields except
Formation where there are well
developed solution
channels
Franconia and Sandstone 0-225 Moderate to large
Galesville Sandstones yields
Eau Claire Sandstone | Sandstone, siltstone 0-160 Smail yields
and shale
Mt. Simon Sandstone | Sandstone 0-1,500+ Moderate to large
yields
Precambrian Undifferentiated Crystalline Unknown Very small yields
locally

Source: University of Wisconsin Geological and Natural History Survey
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Table 3-6

Static Water Levels and Formation Thickness for Various
Wells in the Study Area

Devonian Silurian Neda/ Other
Wetl Location Drift Undiffer Undiffer { Manquoketa | Ordovician Cambrian | Static Level

Oak Hi Dev. 0-142' --- 142-295° -- --- -- 13- 3"
Zirbel 0-118' 118-154’ 18
Timber Ridge 0-176' - 176-430" 430-640" 640-1155° 1155-1955° 280’
Pleasant Prainie 0-170" - 170-360° 360-570° 570-1060° 1060-1640° 2258
Industnial Park No. 1
Pleasant Prairie Mobile 0-141° -- 141-269" - - -- 51
Home Court
Carol Beach Water 0-196' --- 196-370° 370-542' 542-855’ - 60’
Company
Kenosha Mobile Home 0-102' --- 102-385" 385-562' 562-729 -- 95’
Park

Source: DNR

Figure 3-7. Figure 3-8 provides the elevation of
the shallow ground water table.

Groundwater levels in the area have been
monitored at two sites containing DNR
monitoring points for the past 10 years. The
results of the monitoring show that the water
table has remained relatively stable for the past
decade. This data is presented in Table 3-7.

Table 3-7
Water Table Levels in the Study Area

Approximate Groundwater Level Below the
Surface
Kenosha Landfill WEPCO
Groundwater Groundwater

Monitoring Well Monitoning

Year "A" Well No. |
1980 3.0 Feet ~ 2.5 Feet
1981 8.0 Feet 2.5 Feet
1982 8.0 Feet 3.5 Feet
1983 10.0 Feet ~ 2.5 Feet
1934 10.0 Feel 3.5 Feet
1985 9.0 Feet 3.5 Feet
1986 8.0 Feet 3.5 Feet
1987 N/A 2.5 Feet
1988 8.0 Feet 3.5 Feet
1989 15.0 Feet 8.0 Feet

Source: D
GROUND WATER QUALITY

The quality of the groundwater in the study area
is important in determining the usefulness of an
aquifer as a source of water for domestic,
industrial and commercial uses. Water which is
not bacteriologically safe is not fit for human
consumption. High concentrations of volatile
organic chemicals, radioactive particles and
certain inorganic chemicals may also preciude
the use of groundwater as a source for domestic
use. Hard water or water with objectionable

Ehysical qualities, such as high iron content,
ardness or high solids content, may nol be
suitable for
applications.

industrial or commercial

Ground waler quality at various wells in the
area is monitored periodically by the Wisconsin
Department of Natural Resources (WDNR)
and recent records are contained in Table 3-8.
Water from the shallow limestone aquifer has a
history of providing good quality, relatively soft
water for individual wells and some community
wells. The sandstone aquifer in the area has a
history, since 1978, of high radium counts.
Radium histories of the Pleasant Prairie Ladish
and Timber Ridge wells and the Bristol
waterworks well are contained in Tables 3-9 to
3-11. Limited data is available on groundwater
quality other than at municipal wells. There has
been recent testing performed at the Wisconsin
Department of Transportation (WDOT) Rest
Area 26 and this data is included in Table 3-8.

Ground water quality may be affected by
sources of pollution such as landfills,
wastewaler  (reatment facilities,  sludge
dumping, spills, and leaking storage tanks. The
DNR has kept a record of the location of
reported areas of}l)_(l)‘lential contamination in the
study area. e location of potential
contamination sites will be addressed with
regard to potential water sources in the next
chapter.

SURFACE WATER QUALITY

Surface waters, as a generalization, tend to be
variable in  quality, contain lower
concentrations of minerals, are more colored,









Table 3-8

DNR Inorganic Water Chemistry Sample Resuits - Groundwater

Maximum
Contaminant Bristol Wis. DOT Pleasaat Pleasant Kenosha
Level Sanitary Rest Area Prairie Prairie Pleasant Water

Parameter Name | (MCL)/Units | District No.3 26 Well Zirbel Ladish Park Utility Utility
Date - 6-1-88 09-12-86 3-22-89 3-22-89 3-22-89 3-21-89
Sample Location - Well No. 3 Tap Tap Hose Bib Hose Bib Tap
Alkalinity Total -/mg/l 98.00 140.00 N/T 256.00 205.00 N/T
(Caco))
Arsenic 50.0 mcg/l <10.00 <1.00 <10.0 <10.00 <10.00 <10.00
Barium 1000.0 mcg/l <40.00 N/T <40.0 <40.00 58.00 <40.00
Cadmium 10.0 mcgN 0.40 <1.0 <1.0 <0.2 <0.20 <0.20
Calcium - mgl 86.00 42.00 22.00 N/T 37.00 N/T
Chloride 250.0 mg/ 590 15.00 13.00 N/T 2.70 14.00
Copper 1000.0 mcg/l 460.00 140.00 <20.00 170.00 <20.00 <5.00
Fluoride 2.2mgN 1.00 2.10 1.00 1.20 0.90 1.00
Hardness - mg/l 400.00 N/T 110 N/T 220 N/T
Iron 3 mgN 2.90¢ 11 0.0 0.12 <0.05 <0.05
Lead 50.0 mcg/l 3.50 <1.00 <3.00 <3.00 <3.0 <3.0
Magnesium - mg/l 45.00 N/T 14.00 16.00 30.00 N/T
Manganese 50.0 mcg/l 180.00* 20.00 <40.00 <40.00 <40.00 <40.00
No3+No2 AsN 10.0 mg/l <.50 <0.05 ND ND ND 0.20
Ph - 8.10 7.40 810 8.40 8.29 770 |
Sodium - mg/l 85.00 67.00 95.00 19.00 45.00 7.00
Sulfate 250.0 mgA 200.00 64.00 180.00 160.00 110.00 26.6
TD Solids 500 mgA 1170.00 310.00 N/T 534.00 N/T N/T
Zinc 5000.0 mcg/ 87.00 N/T 43.00 19.00 ND 10.00

Note: Maximum contaminant levels are based on Wisconsin Administrative Code Chapter NR 109.

N/T = Not Tested ND = Not Detected

have greater turbidity and to contain more taste
and odor-producing substances than
groundwater. They also are more susceptible to
wastes, including accidental spills and illegal
dumping.

Finished water quality and the type of treatment
required are both dependent upon the quality of
the source of supply. Treatment plants have
been classified according to raw-water quality
to assist those concerned with water treatment.
Table 3-12 presents an example of the standards
developed in Water Quality Criteria, a report of
the California State Water Pollution Control
Board. It should be pointed out that those
waters classified as excellent by the Board
would probably require complete treatment to
satisfy consumer demands and individual states

.25.

requirements for quality.

Table 3-13 contains the past 10 years raw water

uality data from the Kenosha Water Ulility.
8uality is monitored on a daily basis at the
treatment plant and the numbers presented are
averages. The data indicates that the 1uali of
the water has remained stable and should be
considered a good source by the
aforementioned standards.

The quality of the two major streams in the
study area, The Des Plaines River and the Pike
River, is provided in Table 3-14. While there
are literally hundreds of Faramctcrs available
for describing water quality, only a few are
normally useful in the evaluation of wastewater
quality and surface water quality. These



Table 3-9
Pleasant Prairie - Ladish (Ind. Park)
Municipal Radioactivity Sampling

Sample Information Analysis Results (pCi/L)

Sample Type ates(s) Collected | Gross Alpha | Ra-226 | Ra-228 | Combined Ra
Dist. Sys. Grab 11/30/78* 3.5
Dist. Sys. Composite 7125779 - 7/1/80 40.2 8.3 13.5 21.8
Dist. Sys. Check 03/31/82 13.0 4.9 3.4 8.3
Dist. Sys. Check 12/14/82 15.3 4.2 5.7 9.9
Ladish Welli 03/02/83 13.8 5.1 4.5 9.6
Dist. Sys. Check 06/17/83 10.8 5.1 4.1 9.2
Dist. Sys. Check 09/30/83 15.6 5.7 4.1 9.8
Dist. Sys. Check 12/12/83 11.0 6.4 1.9 8.3
Dist. Sys. Check 03/14/84 20.0 6.6 2.7 9.3
Dist. Sys. Check 9/25/84* 5.1 8.8 13.9
Dist, Sys. Check 12/3/84 38.0 10.0 8.7 18.7
Dist. Sys. Check 12/3/84* <3.0 <1.0 <1.0 ---
Dist. Sys. Check 3/11/85* <3.0 <1.0 <1.0 -
Dist. Sys. Check 6/27/85 15.3 5.1 4.9 10.0
Dist. Sys. Check 9/27/85 19.2 5.3 4.8 10.1
Dist. Sys. Check 12/10/85 21.7 5.2 4.7 9.9
Dist. Sys. Check 3/17/86 18.1 5.3 4.0 9.3
Dist. Sys. Check 6/16/86 18.4 5.4 4.2 9.6
Dist. Sys. Check 9/23/86 25.4 4.5 3.7 8.2
Dist. Sys. Check 12/8/86 18.5 4.8 2.4 7.2
Dist. Sys. Check 3/23/87 18.4 4.0 3.6 7.6
Dist. Sys. Check 6/18/87 14.9 3.8 3.4 72
Dist. Sys. Check 9/24/87 14.0 4.8 4.5 9.3
Dist. Sys. Check 12/1/87 15.5 4.4 3.1 1.5
Dist. Sys. Check 3/4/88 15.7 5.3 4.1 9.4
Dist. Sys. Check 6/21/88 15.7 5.5 5.9 114
Dist. Sys. Check 9/22/88 16.7 4.9 5.6 10.5
Dist. Sys. Check 12/88 Missed taking sample this qtr.
Dist. Sys. Check 3/02/89* <3.6 <1.0 <1.0 <2.0
Dist. Sys. Check 6/89 13.8 4.7 2.9 7.6
Dist. Sys. Check 8/23/89 15.8 5.4 4.2 9.6
Dist. Sys. Check 11/21/89 21.4 5.8 4.5 10.3

Note: The present drinking water standard for the combined isotopes of radium 226 and radium 228 as
set forth in NR 109.50 for community water systems is 5.0 picocuries per liter (pCi/1). *Low values
are from samples taken during periods when the Ladish System was connected to the Kenosha
Water Utility or the sample was taken at a customer tap after the water had been softened,
removing most of the radium.

Source: DNR
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Table 3-10
Pleasant Prairie -Timber Ridge
Municipal Radioactivity Sampling

Sample Information Analysis Results (pCi/L)

Sample Type Dates(s) Collected | Gross Alpha | Ra-226 | Ra-228 | Combined Ra
Dist. Sys. Grab 10/17/78 12.0 - - -
Dist. Sys. Composite 7/25/79-7/01/80 17.7 5.6 0.9 6.5
Dist. Sys. Check 03/31/82 27.5 11.5 6.2 17.7
Dist. Sys. Check 09/28/82 26.1 9.8 2.2 12.0
Dist. Sys. Check 12/14/82 323 9.2 0.7 9.9
Dist. Sys. Check 03/02/83 No Data Available
Dist. Sys. Check 06/17/82 23.0 13.0 10.6 23.6
Dist. Sys. Check 09/30/83 43.3 10.9 7.3 18.2
Dist. Sys. Check 12/12/83 213 11.6 5.3 16.9
Dist. Sys. Check 03/14/84 28.9 11.7 8.2 19.9
Dist. Sys. Check 09/25/84 51.2 10.9 2.7 13.6
Dist. Sys. Check 12/03/84 38.0 10.0 8.7 18.7 n
Dist. Sys. Check 03/11/85 -- 10.3 9.6 19.9
Dist. Sys. Check 06/27/85 - 9.9 9.7 19.6 f
Dist. Sys. Check 09/16/85 30.9 11.9 12.8 24.7 I
Dist. Sys. Check 12/10/85 49.0 10.9 12.5 23.4
Dist. Sys. Check 03/17/86 34.8 10.8 8.9 19.7
Dist. Sys. Check 06/10/86 30.5 11.5 10.4 21.9
Dist. Sys. Check 09/23/86 54.0 9.7 14.2 23.9 "
Dist. Sys. Check 12/08/86 34.9 9.5 6.4 15.9 i
Dist. Sys. Check 03/23/87 33.7 7.9 7.5 15.4
Dist. Sys. Check 06/09/87 37.8 10.1 10.0 20.1
Can’t locate this one 09/24/87 343 6.4 6.8 13.2
Dist. Sys. Check 12/01/87 25.9 6.5 6.1 12.6
Dist. Sys. Check 03/04/83 24.9 8.2 5.1 13.3
Dist. Sys. Check 06/21/88 28.0 10.2 9.1 19.3
Dist. Sys. Check 09/22/88 24.0 7.9 10.6 18.5
Dist. Sys. Check 12/88 Missed taking sample this qtr.
Dist. Sys. Check 03/10/89* <4.9 <1.0 <1.0 <2.0
Dist. Sys. Check 08/23/89 22.6 7.4 6.0 14.0
Dist. Sys. Check 11/21/89 17.0 3.9 4.1 8.0

Note: The present drinking water standard for the combined isotopes of radium 226 and radium 228 as
set forth in NR 109.50 for community water systems is 5.0 picocuries per liter (pCi/l). *Low
values are from samples taken after the water had been softened, removing most of the radium.

Source: DNR
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Table 3-11
Bristol Waterworks
Municipal Radioactivity Sampling

Sample Information Analysis Results (Pci/L)
Sample Type Date(s) Collected Gross Alpha Ra-226 Ra-228 Combined Ra-

Dist. Sys. Comp. 03/22/82 - 12/14/82 12.9 3.1 2.7 5.8

Dist. Sys. Check 09/29/83 4.0 2.9 1.7 4.6

Dist. Sys. Check 12/12/83 6.1 28 1.6 4.4

Dist. Sys. Check 03/09/84 10.3 3.4 2.2 5.6

Dist. Sys. Check 06/07/84 8.3 28 4.4 7.2

Dist. Sys. Check 0927/84 9.8 3.0 4.0 7.0

Dist. Sys. Check 12/03/84 13.1 2.8 2.2 5.0

Dist. Sys. Check 03/11/85 <3.0 1.2 <1.0 1.2

Dist. Sys. Comp. 10/28/86 - 9/21/87 53 <1.0 <1.0 -—

Note: The present drinking water standard for the combined isotopes of radium 226 and radium 228 as set forth in NR 109.50
for community water systems is 5 picocuries per liter (pCi/l).
Source: DNR
Table 3-12
Ranges of Promulgated Standards for Raw-Water Sources
of Domestic Water Supply
Excellent Source of Water Good Source of Water Poor Source of Water
Supply Requiring Supply Requiring Usual Supply, Requiring Special or
Disinfection only as Treatment Such as Filtration Auxiliary Treatment &
Constituent Treatment & Disinfection Disinfection

BOD (5 day)-mg/A monthly 0.75-1.5 1.5-2.5 >2.5
average maximum day, or sample 1.0-3.0 3.04.0 >4.0
Coliform MPN per 100 m!
monthly average maximum day, 50-100 50-5,000 >5,000
or sample Less than 5% over 100 Less than 20% over 5,000 Less than 5% over 20,000
Dissolved oxygen
average-mg/l 4.0-7.5 4.0-6.5 4.0
saturation-per cent 75 or better 60 or better
pH average 6.0-8.5 5.0-9.0 3.8-105
Chlorides (max)-mg/l Florides - 50 or less 50-250 >250
mg/ <15 1.5-3.0 >3.0
Phenolic compounds
(max)-mg/ none .005 >.005
Color-units 0-20 20-150 >150
Turbidity-units 0-10 10-250 >250

Source: California State Water Pollution Control Board.
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Table 3-14

Water Quality Conditions in the Des Plaines River Watershed
and the Pike River Watershed: 1968-1975

Des Plaines River Watershed
Number of
Numerical Value Time
Number | Recommended
Recommended of Standard/Level
Parameter Level/Standard | Maximum Average Minimum | Analyses | Was Not Met
Chloride (mg/) 0 85.00 55.00 30.00 22 0
Dissolved Oxygen 5.00 12.60 5.90 1.90 30 132
(mg/1)
Ammonia-N (mg/1) 2.50 0.26’ 0.09 0.03 8 0
Organic-N (mg/1) 0 2.42 1.52 0.99 8 0
Total-N (mg/) 0 4.17 2.40 1.34 8 0
Specific 0 1,100.00 920.00 708.00 29 0
Conductance
(umhos/cm at 25aC)
Nitrite-N (mg/1) 0 0.13 0.06 0.03 12 0
Nitrate-N (mg/) 0.30 2.00 0.72 0.23 12 10
Soluble 0 0.61 0.38 0.09 12 0
Orthophosphate-P
(mg/l)
Total Phosphorus 0.10 0.62 0.41 0.15 8 8
(mg/l)
Fecal Coliform 400.00 880.00 391.00 70.00 12 7
(MFFCC/100/ml)
Temperature (iiF) 89.00 90.00 74.40 62.00 30 2
Hydrogen Ion 6.90 8.60 8.10 7.60 16 0
Concentrations
(standard units)

%The concentrations were below the water quality standard of 5.0 mg/l for dissolved oxygen.

Source: SEWRPC










directly to the atmosphere and transpiration
through  plants  (evapotranspiration) is
approximately 23 inches per year and occurs
during the midsummer months.

Table 3-16
Total Precipitation, Departure and Greatest Monthi
Rainfall at the Kenosha Weather Station: 1979-19

Total De-
Precipi- | parture

tation From Greatest
Year (Inches) | Normal Month Month
1979 29.77 -2.47 6.14 Aug.
1980 53.42 +21.18 6.28 July
1981 33.85 +1.61 6.67 July
1982 35.37 +3.13 5.92 July
1983 33.68 +1.44 5.02 April
1984 34.55 +2.31 5.12 April
1985 41.06 +8.82 6.61 Nov.
1986 39.40 +7.16 10.47 Sept.
1987 45.34 +13.1 12.65 Aug.
1983 23.57 -8.67 4.22 Nov.

10- 37.00 +4.67 N/A N/A
year
Ave.
Normal 32.24

Ave.

Note: N/A indicates average is not applicable to this
paramelter.

Source: SEWRPC

Individual rainfall events can have a great
impact on sewer flow due to inflow and thereby
influence required treatment plant size and
operations. The Regional Planning
Commission has developed Point Rainfall
Intensity-Duration-Frequency  Relationships
based upon Milwaukee rainfall data. This data
is presented in Figures 3-9 and 3-10.

For the most part, rainwater percolates through
the soil to maintain a water table of
approximately five feet or joins spring thaws
and drains to the Des Plaines River or Lake
Michigan via ditches and streams. Rainfall in
the summer is often in the form of rapid and
violent thunderstorms with spring and fali
events having lower intensity and longer
duration. Approximately one-half of the annual
precipitation occurs between May and
September. Sunshine is prevalent 55 percent of
the daylight hours on an annual basis ranging
from 40 percent in winter to 70 percent in July.

Minimum, maximum, and average monthly
readings were also reviewed in conjunction with
the study. During the 10 year period used for
the analysis, the area experienced the worst
drought in many years as well as periods of

intense rainfall. Also experienced were
extreme summertime temperatures during the
severe drought.

POPULATION AND ECONOMIC
ACTIVITY

Population estimates by quarter section for the
entire Kenosha planning area have been
developed by the egional  Planning
Commission and are presented on a section by
section basis in Table 3-17. The population
numbers presented are based on the most
recent inventory data from 1985. Table 3-18
provides the historic population of Kenosha
County as a whole for the years 1900 to 1988.
Following the rapid &opulalion growth for the
gcriod of 1950 to 1960, southeastern Wisconsin
as experienced growth at a considerably slower
rate. The estimated resident populations for
the City of Kenosha, Town of Somers and
Village/Town of Pleasant Prairie in 1988 are
vinually the same as that counted in 1970,
approximately 97,200. These population figures
are presented in Table 3-18.

The number of housing units in the Kenosha
planning area for the years 1960 to 1985 is
shown in Table 3-19. Housing, as opposed to
opulation, has continued to grow since 1970.

ese disparate rates of change between the
number of housing units and population result
in a decreasing number of persons per
household. Table 3-19 shows the changing
occupancy rates since 1960.

Economic activity in the Kenosha planning area
has been consistent with that of southeastern
Wisconsin as a whole. Factors such as
household income, per capita income, labor
force, and employment levels are indicators of
the economic climate of the area. Household
income figures for Kenosha County for the year
1979, the last year for which data of this type is
available, are provided in Table 3-20. Per
capita income estimates for the years 1979 and
1985 are also shown in Table 3-20. In
comparison, per capita income increased by
approximately 36.6 percent for Kenosha County
as a whole while general price inflation was
approximately 59 percent. Generally, this
indicates that income on a per capita basis
has not kept pace with general price inflation.
Per capita incomes for Kenosha County range
from a low of $7,756 in 1979 to a high of $10,5§4
in 1985.

The civilian labor force for the period 1960
through 1987 is shown in Table 3-21. Over that
time period an increase of approximately 36
percent was noticed. Employment and
unemployment rates and number of availabie
jobs are also provided in Table 3-21.
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Figure 3-10
POINT RAINFALL INTENSITY - DURATION - FREQUENCY
RELATIONSHIPS FOR MILWAUKEE, WISCONSIN
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Table 3-

17

Study Area Population By Section 1985

Town Range Section Pop. Town Range Section Pop.
1 21 01 81 2 21 01 31
1 21 12 58 2 21 12 40
1 21 13 60 2 21 13 46
1 21 24 47 2 21 24 103
1 21 25 57 2 21 25 94
1 21 30 93 2 21 36 40
1 22 01 7808 2 22 01 327
1 22 02 5715 2 22 02 288
1 22 03 1927 2 22 03 275
1 22 04 49 2 22 04 25
1 22 03 203 2 22 05 33
1 22 06 179 2 22 06 342
1 22 07 614 2 22 07 47
1 22 08 194 2 22 08 74
1 22 09 278 2 22 09 447
1 22 10 758 2 22 10 63
1 22 11 3096 2 22 11 4
1 22 12 5112 2 22 12 211
1 22 13 2292 2 22 13 923
1 22 14 2026 2 22 14 287
1 22 15 268 2 22 15 51
1 22 16 7 2 22 16 279
1 22 17 71 2 22 17 431
1 22 18 357 2 22 18 18
1 22 19 31 2 22 19 50
1 22 20 12 2 22 20 53
1 22 21 56 2 22 21 22
1 22 22 92 2 22 22 70
1 22 23 115 2 22 23 280
1 22 24 526 2 22 24 2532
1 22 25 274 2 22 25 2704
1 22 26 468 2 22 26 1145
L 22 27 463 - 2 22 27 123
1 22 28 28 2 22 28 56
1 22 29 12 2 22 29 337
1 22 30 45 2 22 30 111
1 22 31 2 2 22 31 18
i 22 32 12 2 22 32 10
1 22 33 50 2 22 33 56
1 22 34 362 2 22 34 1073
1 22 35 541 2 22 35 4492
1 22 36 336 2 22 36 5976
1 23 05 557 2 23 05 301
1 23 06 7948 2 23 06 104
1 23 07 4385 2 23 07 425
1 23 08 128 2 23 08 170
1 23 17 216 2 23 17 0
1 23 18 3010 2 23 18 3112
1 23 19 229 2 23 19 4304
1 23 20 83 2 23 29 0
1 23 29 107 2 23 30 5286
1 23 30 777 2 23 31 6705
1 23 31 125 2 23 32 102
1 23 32 66 Total 96,572

Source: SEWRPC




Table 3-18
Population Levels for Kenosha County, Kenosha City,
owns of Somers and Pleasant Prairie: 1900-1988

Town of Town of Kenosha
Year Somers Pleasant Prairie City of Kenosha County
1900 2044 1776 11,606 21,707
1910 1788 3217 21,371 32,929
1920 2084 2030 40,477 51,284
1930 3046 3457 50,262 63,277
1940 3641 3982 48,765 63,505
1950 5530 6207 54,368 75,238
1960 7139 10,287 67,899 100,615
1970 7270 12,019 78,805 117,917
1980 7724 12,703 77,685 123,137
1985 7529 12,009 76,284 121,158
1988 7836 12,221 77,095 123,127

Source: Wisconsin Department of Administration, U.S. Census and SEWRPC
Note:  Those sections of the Towns of Paris and Bristol contained in the Study Area had 1985 populations of 354

and 396, respectively.

Table 3-19
T in Keaosha Counry: 19601985 &
1960 1970 1980 1985
Number of Housing Units 33,643 39,110 47,506 48,696
Percent Change From Previous -- 16.3 215 25
Time Period
Persons Per Occupied Housing .36 3.26 2.80 2.68
Units
Percent Change From Previous -- -3l -16.4 45
Time Period
Source: SEWRPC
Table 3-20
Household Income in Kenosha County: 1979
Number of Households
Kenosha County
Income Range Number Percent of Total
$0-$ 4,999 3951 9.1
$ 5,000-$ 9,999 5,723 13.3
$10.000-$14.999 5,603 13.0
$15.000-519.999 6.191 14.3
$20.000-$29,999 11319 26.2
$30.000-$39,999 6,284 14.6
$40.000-$49,999 2,445 5.7
$50,000 and Over 1,649 3.8
Total 43,165 100.0
Per Capita Income
1979 1985 Percent Change
Kenosha County $7.756 $10.594 36.6

Source: U.S. Bureau of the Census and SEWRPC.
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Table 3

-21

Civilian Labor Force, Employment, Unemployment and
Available Jobs in

enosha County

1960 1970 1980 1985 1987 |
Civilian Labor Force 39,726 7,171 59,625 54,100 54,100

Employed 38,498 45,145 55,280 47,900 50,100

Unemployed 1,228 2,026 4,345 6,200 4,000
Percent Unemployed 31 43 73 11.5 74 ﬂ
Available Jobs “

1972 1980 1985
Number of Jobs 40,700 50,100 42,500 N
Table 3-22
Existing Land Use in the Kenosha
Utility Study Area: 1985
i Land Use Area In Acres Area (Square Miles) % of Total
_ Residential 8.877.6 13.87 14.5
Commercial 477.8 0.75 0.77
Industrial 805.4 1.26 1.29
Transportation, Communication 6,089.9 9.52 9.72
& Utility

Government & Institutional 995.9 1.56 1.59
Recreational 1,170.5 1.83 1.87
Agricultural 37,484.0 58.56 59.78
Wetlands & Woodlands 6,059.8 9.47 9.67
Landfills 65.4 0.10 0.10
Water 378.2 0.59 0.60
Extrative 288.6 0.45 0.46
Total 62.693.1 97.96 100.00

Source: SEWRPC







LAND USE DATA

Existing land use for the Kenosha planning area
is shown in Figure 3-11 and in Table 3-22. Land
use plans have been prepared by SEWRPC for
much of the study area. The most recent of
these, the ISH 94 South Corridor Plan
completed in 1989 by SEWRPC, identifies
historic and existing land use for Kenosha
County as a whole. %n addition, SEWRPC has
done extensive inventories and analyses and
developed a land use plan which will be the
basis for many of the projections presented in
this report.

Historic patterns of land use and urban
development are the basis for the preparation
of land use plans and subsequently water supply
and sewerage system requirements. Detailed
inventories of existing land use in Kenosha
County were conducted by SEWRPC in 1963
and 1985. A comparison of these two
inventories resulted in the development of
trends and patterns for use in projecting future
land uses. These inventory results are
summarized in Table 3-23.

Land use is generally analyzed under the
following headings:

Urban Rural
Residential Prime Agricultural
Commercial Agricultural & Open

Industrial Lands
Water Institutional

Governmental
Wetlands

Park & Recreational Woodlands

Transportation &
Utilities
Extractive & Landfill

A variety of regional plans have been prepared
by SEWRPC and provide a framework for
development within the planning area.
Specifically, the reports which pertain to this
study are: the Adopted Regional Land Use
Plan; Regional Park and Open Space Plan;
Regional  Transportation  System  Plan;
Regional Transportation System Plan for
Lateral Streets and Highways; Regional Airport
System Plan; and Regional Water Quality
Management Plan for the Pike River
Watershed. A brief synopsis of the
recommendations contained in each of these
reports follows.

Regional Land Use Plan

The regional land use glan currently adopted is
documented in SEWRPC Planning Report No.
25, A Regional Land Use Plan and a Regional
Transportation __ Plan for _Southeastern
Wisconsin_- 2000, Volume One, Inventory
Findings, April 1975; and Volume Two,
Alternative _and Recommended Plans, May
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1978. The plan provided in Figure 3-11 is a
composite of various land use plans and
subregional studies.

These studies include A Development Plan for
the ISH 94 South Freeway Corridor--2010; a
Comprehensive Plan for the Kenosha Planning
District; Regional Water Quality Management
Plan--2000; a Plan for Sanitary Sewer Service
areas for the City of Kenosha and Environs; and
the Pike River Watershed Plan.

SEWRPC’s basic recommendations resulting
from the adopted land use plan are as follows:

1. Placement of Urban __Land _ Use
Development. The plan seeks to promote a
more orderly and economic development
pattern within the region by seeking to
encourage the location of new urban
development in areas adjacent to existling
development; by seeking to encourage new
urban development to occur at densities
consistent with the provision of public
sanitary sewer, water supply, and mass
transit facilities and services; to encourage
new urban development to occur only 1n
arcas covered by soils well suited to urban
use and not subject to special hazards, such
as flooding and erosion; and to encourage
new urban development and redevelopment
to occur in areas where essential urban
facilities and services are already available,
or into areas which such facilities and
services can be casily and economically
extended.

2. Protection and Preservation of
Environmentally Sensitive Lands. The plan
recommends that new urban development
be discouraged from occurring in primary
environmental corridors such as those
corridors shown in Figure 3-12. Not only
are the best remaining elements of the
natural resource base found in those
corridors, but the topography, soils, and
flood hazards existing in those corridors
make them poorly suited for intensive
urban devclopment of any kind. The
secondary environmental corridors and
isolated natural areas also shown in Figure
3-12 are recommended for consideration by
local officials for preservation as needed
for park, drainageway, and open space
purposes.

3. Protection__and Preservation of Prime
Agricultural Lands. The plan recommends
that the remaining prime agricultural lands,
as identified in Figure 3-11, also be
protected and preserved from urban
encroachment. ese lands contain soils
that are very well suited for agricultural use
and occur in farm sizes and farm blocks




Table 3-23

KENOSHA COUNTY PORTION OF THE IH 94 CORRIDOR STUDY AREA COMPARATIVE LAND USE: 1963-1985

1963 1985 Changes
Percent of Change: 1963-1985
Percent of | Percent of Urban Percent of Urban or Rural
O and Use Category Acres County or Rural Subtotal Acres County Subtotal Acres Percent
rban
Residential
Single Tamily 1,479 32 351 2,380 52 350 501 609
Two-Family 2 --a -a q --a 0.1 2 100.0
Multiple-Family -- -- -- 23 --a 03 23 -
Subtotal 1,481 32 35.1 2407 52 364 976 6235
Commercial 48 01 1.1 129 03 20 BI 168E
Industnal 85 0.2 2.0 306 0.7 {6 221 260.0
Governmental and Instilutional 95 072 Z.3 133 03 20 34 34:3
Parks and Wecreational 196 04 4.6 362 08 535 166 817
1 Transponation and Utilities
= Streets and Highways 1,622 33 185 1,805 13 273 183 113
o Trucking and Busing 23 0.1 0.6 44 0.1 07 21 913
i Terminals
Railroads 414 09 98 430 09 6.5 16 39
Airports 147 0.3 335 247 03 37 1060 68.0
Sommunicalﬁ)n and 11 --a 03 305 07 &7 298 1T8 1
tilities
Olfstreet Parking 30 0.1 0.7 138 03 bA 108 360.0
Subtotal 2247 49 53.4 2973 6.4 450 126 323
Extractive and Landlill 63 0.1 13 294 06 45 231 366.7
UrbanT.and Use Subiotal 4219 9.1 100.0 6,603 143 100 0 2385 56.5
Rural
Prime Agricultural 21982 6077 [£3] 25,002 547 6373 -2,980 106
Other Agriculatural 9,081 197 217 5,720 211 6 639 70
and Open l.ands
Water 98 0.2 0.2 219 0.5 0.6 121 1235
Weilands 3,164 69 76 3,093 6.7 78 71 22
Woodlands 1559 34 317 1,465 kW) 37 54 6.0
Rural Land Use Subtotal’ 41,884 90.9 100.0 39,499 83.7 100.0 -2,385 57
Total 33,103 1000 = 36,103 100.0 = = 0.0

8Less than 0.05 percent.

Source: SEWRPC Community Assistance Planning Report No. 200, A Land Use and Transportation System Development Plan for the IH 94 South Freeway

Corridor.




large enough to help sustain an agricultural
economy. Furthermore, given the
commitment to urban development of
substantial amounts of lands not identified
for prime agricultural use, there is no need
to consider committing prime agricultural
lands to meet urban land use devclopment
needs.

Existing land use in the Kenosha planning
area is approximately 28.6 percent urban
which accounts for 28.03 square miles of
land. SEWRPC reported in its publication
Sanitary Sewer Service Arcas for the City
of Kenosha and Environs, 1985, that
approximately 49 percent, or 47.7 square
miles, of the study area would be developed
for urban use by the year 2000. is
represents 80 percent of the developable
land lying in the proposed year 2000 sewer
service area.

Other Plans
The other plans that have a bearing on this
study contain  the  following  basic

recommendations:

Park and Open Space Plan
1. Park Site Acquisition and Development

The only major park site recommended to
be developed within the study area
containing 150 acres or more is located
along the Decs Plaines River in the
Village of Pleasant Prairie.
Recommendations include purchase by
Kenosha County, construction of a golf
course and provision for picnicking and
river access facilities.

2. Parkway Acquisition

The only major additional parkway
acquisition recommended (o protect
primary environmental corridors are

adjacent to Pike Creck in Kenosha County.
The plan recommends public parkway
along the Pike Creek be acquired by county
and local park agencies, especially in
urbanizing areas.

Regional Transportation Plan

The currently adopted chional Transportation
System Plan, SEWRPC Planning Report No.
25, A Regional Land Use Plan and a Regional
Transportation _ Plan___for  Southeastern
Wisconsin: 2000, provides recommendations
for development, opcration and maintenance of
streets and highways in the planning area. In
articular, the plan addresses the general
ocation, type, capacity and service levels for
various street and highway facilities and
addresses the agencies of government which
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should be responsible for construction,
operation and maintenance of said facilities.
Also included in this plan are recommendations
crtaining to the provision of mass transit
acilities.

Specifically, the currently adopted regional
transportation plan contains the following
recommendations:

1. New Arterial Facilities

The new artcerials proposed in the plan are
shown on Figure 3-13. Recommended
expansion includes: The Lake arterial
extending from the Illinois State Line
north, through the entire study area; the
extension of CTH Q from H west to
ISH 94 which has been completed;
extension of CTH "JR" south from E
to the Kenosha City limits; expansion of
CTH G north from CTH Q to x8p5th Street;
extension of 85th Street between Sheridan
Road and 7th Avenue and between 30th
Avenuc and STH 31; extension of Slist
Street south from CTH T to CTH Q; and
expansion of 39th Avenue from 24th Street
north to 12th Street.

2. Arterial Street Widening

Numerous arterial street improvements are
contained in the plan. Major widenings are
described as; STH 31 throughout Kenosha
County; STH 142 from the Kilbourn Ditch
to S 31 and from CTH G to STH 32;
STH 158 from ISH 94 to STH 31; and STH
50 from STH 192 to CTH EZ and from
CTH G to 7th Avenue.

3. Transit Service

Planned transit service areas are also
shown in Figure 3-13 and include local
service by transit systems and commuter
services. The plan calls for a new Park-
Ride lot along STH 158 east of ISH 94 and
express bus rapid transit service over ISH
94 between Milwaukee, Racine and
Kenosha.

4. Jurisdictional Changes

A study currently underway was initiated at
the request of Pleasant Prairie involving the
WDO%', Kenosha County, WisPark, Inc.,
and SEWRPC has presented the following
preliminary proposals:

1. The termination of the proposed Lake
Arterial facility, as already noted, just south
of the Racine-Kenosha County line via a
connection with STH 31 just north









of Petrifying Springs County Park in the
Town of Somers.

2. The reconstruction of STH 31 from STH
50 south to CTH T to provide for six,
rather than four, travel lanes.

3. The ultimate provision of four, rather
than two, travel lanes on CTH Q and its
extension from STH 31 to ISH 94.

4. The realignment of CTH ML between
STH 31 and CTH H, and the placement
of that relocated segment of CTH ML
and existing CTH ML from CTH H to
ISH 94 on the planned county trunk
highway system; presently the plan calls
for CTH ML to be eliminated from the
arterial street and highway system and
revert to local jurisdiction.

5. The reconstruction of the CTH ML
interchange on ISH 94.

6. The retention of STH 31 throughout
Kenosha County on the state trunk
highway system; presently the plan calls
for CTH 31 to be placed on the county
trunk highway system assuming the Lake
Arterial would have bcen extended south
to the Wisconsin-Illinois State Line.

7. The elimination from the county trunk
highway system of CTH T from STH 31
to CI{I H with its retention on the
arterial street and highway system as a
local facility.

Regional Airport System Plan

The currently adopted plan is documented in
SEWRPC Planning Report No. 38, A Regional
Airport _System _Plan _for Southeastern
Wisconsin: 2010, May 1987. Recommendations
for the Kenosha Municipal Airport result in
only minor improvements over and above the
recent completion of a major new NE/SW

primary runway and taxiway. Other
improvements include lengthening,
strengthening, and widening the NW/S

runway; the installation of a new instrument
landing system at the SW end of the new
NE/SW runway; and terminal and hanger
improvements as required.

The recent improvements at the Kenosha
Municipal Airport have resulted in it’s
reclassification as a General Ulility - Stage II
Airport. This change in classification means
the airport can serve all single-engine aircraft,
most twin-engine and turbo prop aircraft, and
most business and corporate jets as well as
propeller driven commuter aircraft.
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Regional Water Quality Management Plan

SEWRPC Planning Report No. 30, A Regional
Water Quality Management Plan for
Southeastern Wisconsin: 2000, 1987, is the
adopted plan and has been amended a number
of times. The plan makes specific
recommendations as they relate to point source
pollution, planned sewer service areas,
municipal sewage treatment facilities, and
major trunk sewers. Results of the plan and the
planned sewer service areas will be discussed in
detail in the next section of this chapter.

Comprehensive Watershed Plan Pike River

The recommendations resulting from the Pike
River watershed plan are as follows:

1. Channel cleaning and debrushing along
Pike Creek from STH 31 at the study
boundary to the confluence with the Somers
Branch.

2. Major channel improvements, including
channel widening, deepening and bridge
replacement along Pike Creek from its
confluence with the Somers Branch
upstream to a point just north of STH 50.

¢ proposed channel would be turf lined,
and would be lowered by an average of
approximately 6 feet and by a maximum of
13 feet. If carried out, these proposed
improvements would eliminate overland
flooding along the Pike Creek upstream
from the Somers Branch confluence.

3. Major channel improvements, including
channel widening and deepening along both
the Airport Branch and the Airport Branch
Tributary, provided that land development
studies along these branches between STH
31 and the Kenosha Municipal Airport
north of STH 158 find that such channel
improvements are essential.

4. Major channel improvements consisting of
channel  widening, deepening, and
realignment along the Upper Pike
extending from C downstream to the
confluence with Pike Creek. The proposed
channel would be turf lined and would be
lowered by an average of approximately 3
feet and a maximum of approximately 6
feet. If carried out, these Upper Pike
Creek channel improvements would
virtually eliminate overland flooding along
the Pike River.

Local Studies

A number of local plans and studies have been
prepared by various entities and are
summarized as follows:









tilit:



Table 3-25

Selected Characteristics of Sewage Lift/Pumpstations: 1989

Kenosha Water Utility
Material
Force Length/ Discharge | Capacity
No. | Name Location | Built Main Size | Material | Point (GPM)
1 Delta Sheridan 1961 4" 700" cast | Parkway 160
Road - iron 35 St -
7th Ave. Sheridan
Road
2 Carthage | Alford 1962 6" 1307 cast | 19  Ave 200
Drive iron east of 15
West  of St.
College
3 Yacht 4th Ave & 1964 6"to8" | 2700" cast | S Ave & 500
Club S1stPL iron 45 St.
4 Industrial | 70 Ave. - 1981 8" 1245’ 68 Ave - | 400/800
Park North of PVC North of
52 St 518t
S 78 St.-70 | 78 St. - 70 1987" 6™ 915’ PVC | 78St. - 300
Ave. Ave. Greenbay
Road
6 Ganglers | 80 St. - 57 1979 6" 1085’ 80 St. - 60 350
Ave. PVC Ave.
7 (Rain 46 Ave. - 1964 8" 70°  cast | Storm 1000
Lift) Taft | Taft Rd. iron Sewer 46
Road Ave. -
Taft Road
8 Somers 12th St. - 1985 12" 6,400 cast | 18th St. - *
Interim Pike iron W. Green
Creek Bay*
9 Somers 12th St. - 1985 4" 1,675 cast | 12th St. - *
Interim 52nd iron Green
Bay Rd.
10 Somers Sheridan * 12" * 12th Ave. 2200
San. Dist. | Rd. - 17th - Sheridan
No. 1 Place Rd.
Note: Some City of Kenosha Flow currently goes into the Somers lift station. A new station is

scheduled for construction at 15th avenue and 15th street in 1990.

* Data unavailable.

Source:

Kenosha Water Ulility
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Table 3-26

Selected Characteristics of the
Kenosha Wastewater Treatment Facility: 1988

Estimated Total Area Served (Sq. Miles)
ﬂ Estimated Total Population Served

Date of Original Construction

Date of Major Modifications

22.30
87,700
1939

1967, 1984

Level of Treatment Secondary  plus phosphorous
removal
Disposal of Effluent Lake Michigan
Average Hydraulic Loading: 1988 19.829 MGD
Maximum Monthly Average Hydraulic Loading 26.241 MGD
Peak Hydraulic Loading 58.210MGD
Average Annual Organic Loading
(Pounds BODS/day) 18,191
DESIGN CAPACITY
Population 135,000
Average Hydraulic Loading 28.40 MGD
Peak Hydraulic Loading 68.20 MGD
Peak Hydraulic Capacity (Primary) 85.000 MGD
Average Organic (Pounds BOD 5/day) 29,700
Equivalent Population 141,000
RESERVE CAPACITY
Average Hydraulic Capacity 8.571 MGD
Average Organic Capacity (Pounds BODS) 11,509
Population Equivalent 51,737

Source: Kenosha Water Utility
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Table 3-27

Comparison of Treatment Data for the Period 1986 - 1988
Kenosha Wastewater Treatment Facility

Average Average Average | Average
Average Peak Day | Average Primary Primary (1) Final | Overall
Flow Flow Influent | Effluent | Effi- Effluent | Effi-
Year | MGD MGD MG/L MG/L ciency % | MG/L ciency %
SUSPENDED SOLIDS
1988 19.829 58.210 146 46 68 18 88
1987 21.978 53.397 152 54 64 10 93
1986 23.513 70.870 155 53 66 11 93
FIVE-DAY BOD
1988 19.829 58.210 110 87 21 15 86
1987 21.978 53.397 106 67 37 12 89
1986 23.513 70.870 102 66 35 13 87
PHOSPHORUS
1988 19.829 58.210 2.82 - -- 0.48 83
1987 21.978 53.397 2.67 - - 0.25 91
1986 23.513 70.870 2.96 - - 0.26 91

M

BODS

Suspended Solids

Total phosphorus

Source: Kenosha Water Utility

(Monthly)
(Weekly)
(Monthly)
(Weekly)
(Monthly)
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Effluent limitations as set forth in the WPDES Permit are as follows:

30 mg/1

45 mg/l
30 mg/1
45 mg/1
1 mg/l




utilize digester gas to conserve energy. The
pumps can also be driven by natural gas. The
remaining four pumps are driven by variable
speed electric motors. The heavier solids are
removed by settling in the gravity grit chambers
and are continuously removed from the
chamber bottom. Wastewater then flows by
gravity to the primary clarifiers.

Nine primary clarifiers remove approximately
75 percent of the suspended solids and 20 to 30
percent of the BOD prior to discharging the
wastewater to the aeration process. The
clarifiers are divided into two bays with each
having its own sludge collector mechanism.
The primary sludge is pumped to anaerobic
digesters and the scum is collected at the
surface and combined with the grit that has
been removed. The grit and scum are sent to a
landfill. Ferric chloride is added to the primary
clarifier effluent for removal of phosphorus.

The tankage for Secondary treatment consists
of six activated sludge aeration basins and four
secondary clarifiers. Basins are mixed and
aerated by air from blowers which enters the
basin via coarse bubble diffusers. The mixed
liquor is then settled in the secondary clarifiers.
Settled sludge is either returned to the aeration
basins to maintain active biological mass or
wasted to floatation thickeners by return
activated sludge (RAS) and waste activated
sludge (WAS) pumps, respectively. To provide
mixing and to prevent the wastewater and mixed
liquor from becoming septic, open channels
ahead of the aeration basins and channels from
the basins to the secondary clarifiers are
continuously aerated.

The effluent from the secondary clarifiers flows
to the chlorine contact tanks where it is
chlorinated as it enters the tanks. These tanks
provide enough time for pathogen reduction by
the chlorine and discharge the effluent to Lake
Michigan through a 48 inch pipe extending
1,200 %cel into the lake. The waste sludge from
the secondary clarifiers is thickened by use of
two dissolved air flotation thickeners and then
pumped to six anaerobic digesters.

The anaerobic digesters reduce the amount of
waste solids handled and stabilize the sludge.
The digesters are operated in series with sludge
from the last digester pumped to plate and
frame filter presses. Some of the gas generated
is returned to the digesters to provide mixing
and the remainder is either used in the raw
wastewater pump gas engines or burned off.

The wwo filter presses dewater the digested
sludge to approximately 40 percent solids prior
to disposal. Presses are run as a batch
operation and use pressure to remove some of
the liquid from the solids. Prior to entering the
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filter press, sludge is conditioned with ferric
chloride and lime to aid in the dewatering
Krocms. The dewatered sludge cake is then
auled to landfills. A schematic showing the
ogcration of the facility is provided in Figure 3-
15.

Village of Pleasant Prairie Sewer Ultility
District "D" - (SUD "D")

The Town of Pleasant Prairic Sewer Ulility
District "D" serves an estimated 1.51 square
miles and a total population of approximately
1,700. Figure 3-2 depicts the area served by
the utility district and it’s relationship to the
Kenosha Utility. The area is served by one
wastewater treatment facility located on &H C
in the Village of Pleasant Prairie.

The wastewater collection system for Sewer
Utility "D" consists of approximately 64,000 feet
of gravity sanitary sewers ranging in size from 8
inches to 18 inches and approximately 11,990
feet of forcemain. Materials of construction are
predominantly vitrified clay with the remaining
sewers consisting of concrete, PVC plastic, and
truss pipe. There are five lift stations and
approximately 255 manholes in the system.

The Town of Bristol maintains a small
collection system called the Town of Bristol
Utility District No. 3 on the west side of ISH 94
near STH S0 The system contains
approximately 9,000 feet of 12 inch sanitary
sewer which discharges to a lift station east of
ISH 94 on STH 50 and subsequently to the
Sewer Ulility District "D" treatment facility.
The collection system serves a number of retail
and wholesale businesses, restaurants and
motels. Due to an inaccurate sewer meter, flow
cannot be determined. It should be noted,
however, that during periods of rain or thaw,
run time at the lift station increases
dramatically indicating a possible I/] problem.

A new treatment facility was constructed in
1985 on the site of the existing facility at
Pleasant Prairie. A portion of the existing
facility was modified for reuse but the majority
of the structures were new. The average design
flow for the facility is 0.499 MGD with a
maximum influent flow of 1.120 MGD and a
peak flow rate of 1,200 gpm. In 1988, the
average hydraulic loading was .339 MGD with a
peak day flow of 1.082 on April 6th. The peak
instantaneous flow occurred on September 1,
1989 and is estimated at approximately 3.5
MGD. Flow rates for the treatment facility for
the last 4 years are contained in Table 3-28.

Raw wastewater enters the facility and passes
through a comminutor prior to grit removal.
When the influent flow rate reaches 622 GPM,
the comminutor bypasses to a manually cleaned
bar screen. Following comminution, grit is



Figure 3-15
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Table 3-28
Comparison of Treatment Data: 1986 - 19839
Pleasant Prairie Sewer Ultility District "D"

Five Day BOD (1) Suspended Solids (2)
Average
Flow Influent Effluent Influent Effluent
Year (MGD) MG/L MG/L Efficiency MG/L MG/L Efficiency
1989 304 165 7.0 96% 162 4.3 97%
1988 339 119 3.4 97% 170 2.0 99%
1987 399(3) 98 2.5 97% 126 1.7 9%
-

1986 .300 117 3.0 97% 136 3.0 98%
(1)

@

3

Source: DNR, Village of Pleasant Prairie.

removed from the wastewater by an aerated grit
chamber utilizing a velocity control baffle. Grit
is then dewatered using a mechanical grit
screen tank and landfilled. Raw wastewater
pumps lift the influent flow and sidestream
flows to the oxidation ditch. Sidestreams are
returned to the raw wastewater wet well.

Secondary treatment is accomplished in a two
channel oxidation ditch system. The oxidation
ditch utilizes the extended aeration process for
treatment. Design flows for the oxidation ditch
are presented in Table 3-29. A schematic of the
plant is presented in Figure 3-16.

The effluent from the oxidation ditch then flows
to the final clarifier. The final clarifier has a
detention time of 8.5 hours at the average flow
rate. Return activated sludge pumps are paced
by the flowmeter to provide RAS tlow from 50
percent to 200 percent of the average design
flow. The effluent from the final clarifiers then

flows to the chlorine contact tank. At the
present time, chlorine disinfection is not
required and the system is not in use. After

leaving the chlorine contact tank, the effluent
flows to a post aeration basin and is aerated
using a fine bubble diffuser system prior to
discharge to the effluent ditch. Waste sludge is
pumped from the clarifier and oxidation ditch to
a sludge holding tank until such time as it is
removed by a private sludge hauling firm.

-53.

The Monthly Average WPDES permit limit for five day BOD is 20 mg/I.

The Monthly Average WPDES permit limit for total suspended solids is 20 mg/1.

11-Month Average due to malfunction in influent totalizer

Pleasant Prairie Sewer Ultility District 73-1

The Pleasant Prairie Sanitary District No. 73-1
wastewalter treatment facility was constructed in
1975 and provides secondary treatment. It
serves an estimated A0 persons and an area of
0.98 square miles. = : 1988 average day flow at
the facility was .069 MGD. Flow rates for the
past 4 years are provided in Table 3-30. The
collection system contains approximately 17,600
feet of gravity sanitary sewer, 2,000 feet of
forcemain, and approximately 65 manholes.

Raw wastewater is delivered to the treatment
facility, located just north of the Wisconsin -
[llinois border in Section 33, Town 1 North,
Range 22 East, by two 21 inch pipes which
discharge to a lift station. The lift station then
pumps the raw wastewater to a splitter box
which is not in service. This box was provided
to direct a portion of the flow to a second
facility should it be required. The raw
wastewater enters the stabilization basin
through a manually cleaned bar screen. The
wastewater then enters the aeration basin where
it is mixed with activated sludge. The
wastewater is then passed to the settling tank
where solids settle out and the sludge is
returned to the aeration basin or wasted to the
aerobic digester tank.

Flow from the clarifier enters a chlorine contact
tank which is provided for disinfection but is not



Table 3-29
Selected Characteristics of the
Pleasant Prairie Sewer Utility District "D"
Wastewater Treatment Facility: 1988

Estimated Total Arca Service (5q. Miles) 1.20

Estimated Total Population Served 1700

Date ot Onginal Construction 1966

Date ot Major Modifications 1985

Level of Treatment ‘Secondary

Disposal of Effluent Des Plaines River (tributary)
Average Hydraulic Loading: 1988 339 MGD
Maximum Monthly Average Hydraulic Loading: 1988 .490 MGD

Peak Hydraulic Loading: 1988 1.082 MGD
Average  Annual  Organic  Loading: 1988 117

(Pounds BOD/day)

DESIGN CAPACITY

Population 3,300

Average Hydraulic Loading 0.55MGD
Peak Hydraulic Loading 1.16 MGD
Average Organic (Pounds BODS/day) 460
Equivalent Population 2,200
RESERVE CAPACITY
Average Hydraulic Capacity 211 MGD
Average Organic Capacity (BODS/day) 343
Population Equivalent 600
Source: Village of Pleasant Prairie
Table 3-30

Comparison of Treatment Data: 1986 - 1989
Pleasant Prairie Sewer Utility 73-1

Five Day BOD (1) Average Suspended Solids )
Average
Flow Influent | Effluent Influent Effluent Efficiency

Year (MGD) MG/L MG/L Efficiency% | MG/L MG/L %
1989 077 97 5 97% 57 5 91%
1988 069 56 2 96% 50 5 0%
1987 095 41 3 93% 42 6 86%
1986 075 36 8 86% 74 9 88%

Source: DNR, Village of Pleasant Prairie.

(1) The monthly average WPDES limit for five day BOD is 15 mg/l.
(2) The monthly average WPDES limit for total suspended solids is 15 mg/l.
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Figure 3-16
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Table 3-31
Selected Characteristics of the
Pleasant Prairie Sanita%Disln'cl 73-1

Wastewater Treatmen

t Facility: 1988

Estimated Total Area Service (5q. Miles) 0.98
Estimated Total Population Served 600
Date of Original Construction 1975
Date of Major Modifications --
Level of Treatment Secondary
Disposal of Effluent Des Plaines River
Average Hydraulic Loading: 1988 069 MGD
Maximum Monthly Average Hydraulic Loading 117 MGD
Peak Hydraulic Loading: 1988 326
Average Annual Organic Loading: 1988 56
(Pounds BODS/day)
DESIGN CAPACITY
Population 4,000
Average Hydraulic Loading 0.40 MGD
Peak Hydraulic Loading 0.80 MGD
Average Organic (Pounds BODS/day) 240
Equivalent Population 3,800
RESERVE CAPACITY
Average Hydraulic Capacity 331 MGD
Average Organic Capacity (Pounds BODS/day) 184
Population Equivalent 3300

Source: Village of Pleasant Prairie

required at this time. Flow is then discharged
through a ditch to the Des Plaines River.
Sludge is hauled away by a private sludge
hauling firm.

The facility is a package plant manufactured by
Sanitaire. A schematic is provided in Figure 3-
17 and various capacities of the facility are
provided in Table 3-31.

Pleasant Park Utilities

The Pleasant Park wastewater treatment facility
is scheduled to be abandoned in mid 1990 and
the sewerage system will then be connected to
the City of Kenosha System.

Somers Utility District No. 1

The Somers Utility District No. 1 wastewater
treatment facility was abandoned in 1986 and
the sewerage system was then connected to the
City of Kenosha System.

Other Treatment Facilities
In addition to the aforementioned public
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sewage treatment facilities, there is a private
facility which serves the WDOT Rest Area No.
36. e treatment facility is located at the
WDOT Rest Area No. 26. The existing
wastewater treatment facility was constructed in
1970 as part of a major expansion at the rest
area. The facility is a septic tank/sand filter
system which discharges to a holdin%lagoon and
subsequently to a tributary of the Des Plaines
River. The facility consists of two septic tanks,
a dosing chamber, a distribution box, two sand
filters, a chlorine contact chamber, and a 60 day
holding pond with an outfall to the tributary.
The design flow of the existing facility is 9,250

gpd.

In mid 1986, the WDNR determined the
wastewater treatment facilities at Rest Area 26
were in violation of the facilities Wisconsin
Pollutant Discharge Elimination System
(WPDES) Permit. The WDNR notified the
WDOT that it must upgrade the existing facility
or provide other means of treatment for the
wastewater. The current plan is for
abandonment of the facility and connection to
the Pleasant Prairie Sewer Zhility District "D".
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Until recently abandoned, the Howard Johnson
Motor Lodge owned and operated a 4th private
wastewater treatment plant which was an
extended aeration compact plant and polishing
lagoon which discharged to the Des Plaines
River. The abandoned plant served two gas
stations and the Motor Lodge. Constructed in
1963, the plant had a capacity of .027 MGD and
a BOD of 100 pounds per day (lb./day).
Wastewater was conveyed to the plant via a
package lift station consisting of two 100 GPM
umps which discharged through 3,900 feet of
orcemain.

On-Site Disposal

The remainder of the residences, and some
commercial and industrial establishments
discharge to on-site soil absorption sewage
disposal systems. As indicated in Community
Assistance Planning, Report No. 106, Sanitary
Sewer_Service Areas for the City of Kenosha
and Environs prepared by SEWRPC in 1985,
there are approximately 11,362 persons in the
study area who were served by on site soil
absorption sewage disposal systems or by on-
site sewage holding tanks in 1980.

The following is a history of private on site
sewage systems on file at the oftice of Kenosha
County Planning and Development.

1) Village of Pleasant Prairie
iinformation dating back to 1980)
63 holding tanks, 82 other systems

2) Town of Somers
B
5/ NOICING 1anks, o> other systems

3) Town of Bristol, Sections 1, 12, 13, 24, 25
&26
iinformalion dalin% back to 1970)
8 holding tanks, 9 in ground systems, 10
mound systems

4) Town of Paris, Sections, 1, 12, 13, 14, 24,
25, & 36
information datin6g back to 1970)
holding tanks, 6 in ground systems, 10
mound systems.

EXISTING WATER SUPPLY FACILITIES

As previously mentioned, there are currently
four separate water utilities operating in the
planning area. Each utility has its own supply,
storage, transmission, and distribution facilities
with the exception of the Town of Somers
Sanitary District No. 1 which purchases water
from the Kenosha Water Ultility on a wholesale
basis. Table 3-32 provides a listing of various
capacities of these facilities. Service areas for
each utility was depicted earlier in this chapter
in Figure 3-3. The water supply, storage and
distribution facilities for each utility are
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discussed in detail on the following pages. A
number of private water trusts and water
coops also exist in the study area and are
described as; Carol Beach Water Co., Eagle
Chateau, Kenosha Mobile Home Court,
Oakdale Estates, Country Charm Estates, and
Elizabeth Manor Apartments. These areas
generally have no storage, small capacity wells
and serve very few customers. They are not
governed by the Wisconsin Public Service
Commission and therefore are not required to
submit an annual report. The location of these
private water utilities is provided on Figure 3-
18.

Kenosha Water Ultility

The Kenosha Water Ultility was formed in 1895
from what was then the Park City Water
Company and the North Side Water Company.
The systems contained 13 miles of water main,
a 4 MGD pumping station, a 24 inch Lake
Michigan intake, 7 artesian wells and 102 fire
hydrants. The water utility outgrew its capacity
and a new treatment plant was constructed
between 1916 to 1917. From time to time
additions were made until the facility reached
its present capacity of 40 MGD.

Water supply for the Kenosha treatment facility
is provided through 42 inch and 48 inch pipes
extending approximately 4,300 feet into Lake
Michigan to a water depth of 30 feet. The water
enters two completely separate rapid sand filter
treatment plants through a 35 foot diameter low
lift pumphouse called the roundhouse. The
treatment plants are known as the east and the
\ * 5. Adescrintion of the low lift pumps
1, 1m & £0-00. A i
24 inches in diamelter, is located on the north
face of the harbor sheathing. The intake has a
capacity of 15 MGD, however, the water is of

oor quality and requires additional treatment.
Eor this reason, this intake is only used during
emergencies.

In 1979, Alvord, Burdick and Howson
Engineers of Chicago performed yield tests on
the 42 and 48 inch diameter intakes. Based on
the results of these tests and minimum lake
levels, the intakes have a minimum combined
yield of 116 MGD. The Hazen-Williams
hydraulic coefficient of the 42 inch cast iron
intake was determined to be approximately 80.
Considering this pipeline was constructed in
1917, this coefficient seems reasonable. The 48
inch concrete intake constructed in 1975 has a
hydraulic coefficient of 135, which is considered
very satisfactory. These coefficients and yields
were based on 1979 data and have undoubtedly
decreased in the last 10 years. Current
estimates show that the safe yield of the 48 inch
intake is 66 MGD and the safe yield of the 42
inch intake is 35 MGD for a total of 101 MGD.



Table 3-32
Existing Public Water Supply, Storage
and Distribution Facilities: 1988

timated Total
Name of Total Area Estimated Storage
Public Water Served Population | Total Supply Capacity Total Miles of
Ulility (Sq. Mi.) Serviced Capacity (Gallons) Water Main
Kenosha
Water Utility 18.40 83,300 40.0 MGD 15,050,000 282.80
Town of
Somers 0.70 1,300 €] 1) 9.50
Sanitary . -
District No. 1
Town of
Pleasant 2.54 2,300 2.074 MGD 738,000 19.89
Prairie Water
Utility
Town of
Bristol 0.5 (2) 0.432 MGD 250,000 1.57
Sanitary -
District No. 3

(1) The Town of Somers Sanitary District No. 1 water system is supplied by the Kenosha Walter Ultility.
(2) The Town of Bristol Sanitary District No. 3 serves only commercial customers.

In the past, some problems with "Needle Ice”
have been noticed at the intake crib for the 42
inch intake. Since the construction of the second
intake, no icing problems have been noticed.
Locations of all three intakes are shown in
Figure 3-19.

Low Lift Pumping

The older, west plant is served by two low lift
pumps capable of being driven either
electrically or by gasoline engines. Rated
capacities of the pumps are 10 and 12 MGD.
These pumps are located at the pumphouse in
the west plant and are considered to be standby
units as lake water is normally pumped from
the roundhouse at the east plant. The units are
used when the roundhouse is out of service,
being cleaned or bypassed.

The remaining low lift pumps are located at the
roundhouse near the east piant. The four
pumping units can serve the east plant, the west
plant or both. The pumps have a combined
capacity of 47.5 MGD. Their combined
capacity with the largest unit out of service is
32.5 MGD. This pumping facility coupled with
the standby pumps at the west plant have a total
pumping capacity of 67.5 MGD or 52.5 MGD
with the largest unit out of service. There is
room provided at the roundhouse for two
additional pumps.
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Treatment
West Plant

The west plant was constructed between 1916 to
1917 and had major upgrades in 1936 and 1952.
The low lift pumps deliver water directly to the
mixing basins located at the west plant. The
water flows through the old microstrainer
building where rapid mixing is performed by the
paddles in the microstrainer and slow mixing by
the baffles in the mixing basins. Prior to
entering the mixing basins, water is treated with
potassium  permanganate to  remove
objectionable tastes and odors, chlorine for
disinfection, and alum for coagulation. After

flocculation, the water enters six rectangular
settling basins. As the water flows through the
basins, foreign matter which coagulated with

the alum setties out.

Each settling basin is approximately 100 feet
long. The four basins to the south operate in
series with the remaining two opcrating
independently. Using a design capacity of 2
MGD the estimated retention period for the six
basins is 2.9 hours. The settling basins for the
west plant are numbered 1 through 6 and are
shown on Figure 3-19.

The settled water then flows onto 16 sand filter
beds. Eight of these filters have a 1 MGD
capacity and eight have a capacity or 1.5 MGD
for a total capacity of 20 MGD. Water flows
through the filters at a rate of 2 gallons per
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square foot per minute at a capacity of 20
JGD. The Ellcrs remove any remaining finc
articulate matter not previously scttled out.
ollowing filteration, the crystal clecar water
flows into a 770,000 gallon clear storage well
below the filters and subsequently into a 2.5
MG underground storage reservoir. The filters
are numbered 1 through 16 in Figure 3-19.

East Plant

The east plant was constructed in 1964 and is
essentially the same today. Water enters the
two settling basins, which operate in parallel,
from the %ow lift pumps. After chemical
addition and mixing, the water flows to the
bottom tier of the three tiered basins. Here
most of the solids are removed before the water
passes to the second or third tier. By the time
the water reaches the third tier, very little
sludge is left to settle out. Total plant capacity
is 20 MGD. The basins have an cstimated
retention period of approximately 4 hours and
are numbered 7 and 8 in Figure 3-19.

Settled water then flows to four rapid sand
filters. Each filter has a 5 MGD capacity and is
rated at 2 gallons per square foot per minute.
The filtered water is then discharged to clear
water storage wells with a total capacity of 1.85
MG and to the 2.5 MG water storage reservoir
at the west plant. An automatic vacuum
controlled siphon controls the amount of flow
between the clear wells and the reservoir. The
siphon is required due to the difference in
clevation between the clear wells and the
reservoir. The filters are numbered 17 to 20 on
Figure 3-19.

High Lift Pumps
All high lift pumping is performed at the west
plant pumpstation. The five high lift pumps
supply potable water from the treatment plant
to the City of Kenosha and other nearby
communities. The five pumps have a total rated
capacity of 83 MGD and a reliable capacity of
53 MGD with the largest unit which is 30 MGD
out of service. Table 3-34 provides a
description of the high lift pumps. Rated
capacities of the high lift pumps are 9 MGD, 15
MGD, 20 MGD and 30 MGD. Auxiliary power
in the form of natural gas engines is available to
the 20 MGD pump and one of the 9 MGD
umps. Plans are underway to provide 2 to
1000 Kilowatt (KW) diesel gencrators to power
the entire plant by the end of 1990. Emergency
power with the electrical feed to the plant out,
natural gas to the plant out and one diesel
generator down will provide for 30 MGD of
treated water. With natural gas available, 40
MGD will be available from the plant. Water
sales records and pumpage records are provided
in Table 3-35.

Watcr Mains

Each system is compriscd of two classifications
of watermains, transmission and distribution.
Transmission mains are generally considered to
be those mains which are 10 inches and larger.
Distribution mains receive water from the
transmission mains and deliver it to the
customer. These mains are generally 8 inches
and smaller.

Each utility was its own water main network as
shown on the maps included with this report.
The type, size and length of mains for the
Kenosha Water Ultility is provided in Table 3-
36. The Kenosha water system contains
approximately 277 miles of watermain of which
approximately 70 percent is contained in the
rimary zone, 28 is percent in the first Booster
ne and 2 percent is in the other boosted
arcas. Mains have been installed from 1892 to
the present day and constructed of cast iron,
ductile iron, copper, plastic and reinforced
concrete.

Pleasant Prairic Water Utility

The Pleasant Prairie Water Utility consists of
five separate water systems known as Ladish,
Timber Ridge, Zirbel, Pleasant Homes and the
Kenosha Wholesale Service Area.  These
systems will be discussed separately with regard
to supply and storage facilities in the following
section.

Ladish Water System

The Ladish Water System is located just east of
ISH 94 south of STH 50. Supply for the system
consists of one deep well located near the
intersection of Wilmont Road and STH 192
near the Ladish Company. The well is known
as Well No. 1 and was drilled in 1970 to a depth
of 1,644 feet. An 18 inch casing extends from 2
feet above the pumphouse floor to a depth of
183 feet. Inside the 18 inch casing is a 14 inch
casing extending to a depth of 587 feet. The
remainder of the well is a 13-1/4 inch hole
through rock, predominantly dolomite and
sandstone.

During normal operations the well discharges
to the distribution system and the adjacent
water tower. The well presently has a yield of
approximately 600 GPM or 1.152 MGD. The
well pump is a Layne-Bowler vertical turbine
style pump set at 510 feet in the well. Power for
the well pump is supplied by a 200 horsepower
Westinghouse Electric Motor, which runs at a
nominal 1775 RPM, 460 volts, 3 phase, and 60
cycle. The pump and motor were installed in
1971 and the facility has no stand-by equipment
in case of a power outage. No treatment is
provided at the facility.
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Table 3-34
Kenosha Water Treatment Facility
High Lift Pumping Equipment: 1989

Pumping Equipment Pump No. 1 Pump No. 2 Pump No. 3 Pump No. 4 Stand By Pump No.
5
Year Installed 1952 1952 1988 1952 1965
Manufacturer DelaVal DelaVal Fairganis-Morse DelaVal DelaVal
Type Centrifugal Centrifugal Centrifugal Centrifugal Centrifugal
Rated Capacity 9IMGD 9MGD 30MGD 15MGD 20MGD
Actual Capacity 9MGD IMGD 30 MGD 15 MGD 20MGD
Discharge Head 200 200 230 200 200 FT.
Power Equipment
Year Installed 1952 1952 1988 1952 1965
Manufacturer G.E. G.E. G.E G.E. Westinghouse
Type Synchronous Motor | Synchronous Motor Electric Synchronous Motor | Synchronous Motor
Rated Horsepower 400 400 500 700 800
Standby Equipment
Year Installed 1987 None None None 1965
Manufacturer Waukesha = -- - Waukesha
Type Natural Gas -- -- - Natural Gas

Source: Kenosha Water Utility
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Water Sales Records - Kenosha Water Ultility: 1980-1989

Table 3-35

pstimatea 10141

Residential Gallons Estimated (1) Consumption By Class (MG) Total Percent

Population | Pumped | Residential Metered Other | Unaccounted
Year Served (MG) GPCD RES COM IND Public Consumption | Usage For
1980 83,485 6,047.72 65.30 1,995.09 625.88 1,709.06 | 194.37 5,272.40 29.99 9.0
1981 83,941 5,654.17 72.60 2,223.77 884.14 2,192.13 | 197.82 5,296.89 17.27 31
1982 84,044 5,318.06 60.50 1,854.91 709.99 1,875.49 | 166.32 4,294.57 25.72 154
1983 84,358 5,677.39 66.20 2,039.10 | 805.03 2,035.71 | 186.63 5,066.48 32.09 6.0
1984 84,987 5,708.90 65.50 2,038.06 767.88 2,126.28 | 180.31 5,112.53 42.57 5.5
1985 85,417 5,771.18 64.80 2,018.85 753.03 1,931.35 | 177.94 5,112.50 33.85 7.5
1986 81,919 5,348.79 63.49 1,898.40 723.41 1,676.96 | 150.13 4,475.69 16.61 12.3
1987 82,038 5,748.41 67.60 2,024.24 820.27 1,934.52 | 161.08 5,072.90 56.63 6.5
1988 83,263 6,963.91 78.70 2,397.48 863.32 2,177.05 | 190.63 5,763.71 16.45 13.6
1989 83,763 2) 69.10 2,101.07 909.64 1,892.46 | 166.18 5,069.35 ) )

Averape 84,305 588092 | <70 | on<tad 750.23 1932.27 | 177.98 £029,64 32.97 7

(1) Based on billing period April 1 to March 31.

(2) Information for January to December 1989. Total pumpage, other usage and accountability not available at the time of this report.

Source: Annual Report of the Kenosha Water Utility




Existing Water Mains - Kenosha Water Utility: 1988

Table 3-36

Material Size Length In Feet | Length In Miles | Percent of Total
Cast/Ductile Iron Pipe 36 Inch 353 0.07 *
30 Inch 672 0.13 *
24 Inch 45,543 8.63 3.1
20 Inch 3,688 0.70 0.2
18 Inch 2,576 0.49 0.2
16 Inch 126,122 23.89 8.4
14 Inch 8,607 1.63 0.6
12 Inch 199,361 37.76 13.4
10 Inch 13,672 2.59 0.9
8 Inch 269,639 51.07 18.1
6 Inch 769,443 145.73 51.5
Plastic Pipe 12 Inch 9,701 1.84 0.7
8 Inch 6,639 1.27 0.4
6 Inch 3,062 0.58 0.2
G.E. Pipe 4 Inch 31,733 6.01 2.1
Copper Pipe 3 Inch 150 0.03 *
2 Inch 1,489 0.28 0.1
1-172 272 0.05 *
Inch
1 Inch 70 0.01 *
Total 1,492,842 282.76 100.0

* Less than .1 Percent

Source: Kenosha Water Utility 1988 Annual Report

When drilled, the well was test pumped at a rate
of 458 GPM for 23 hours with 167 feet of
drawdown for a corresponding specific capacity
of 2.74 gallons per minute per foot of
drawdown. On July 20, 1989 the static level in
the well was 3438 feet, the pumping level was 460
feet and the drawdown was 112 feet. Assuming
a yield of 600 GPM, the specific capacity of the
well is 5.4 gallons per minute per foot of
drawdown.

The Ladish System contains a 500,000 gallon
elevated steel storage tower located next to the
Well No. 1 Pumphouse. The Tower was
constructed in 1970 and is approximately 155
feet in height. The tower is connected to the
distribution system on Wilmont Road by a 12
inch water main. The USGS datum overflow
clevation of the tower is 885.5 feet with a
corresponding base elevation of 730.5 feet. The
tank was last cleaned and painted in the
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summer of 1989,

Water mains in the Ladish System range in size
from 6 inches to 12 inches. The Public Service
Commission of Wisconsin in the Annual Utility
Report does not require a break down of
watermain by size and type for each individual
system in a water utility. For this reason, the
total amount of water main in the Pleasant
Prairie utility is presented in Table 3-37 as
opposed to such a breakdown. The utility has
approximately 650 metered customers of which
65.? are residential. Water sales records for the
past 10 years are contained in Table 3-38.



Table 3-37
Existing Water Mains - Village of Pleasant Prairie
Water Utility: 1988

Type of No.of | No.of | % of
Pipe Diameter Feet Miles | Total
Ductile or 6 11,852 2.24 113
Cast Iron
8 21,498 4.07 | 20.5
10 18 d *
12 38,007 7.20 } 36.2
16 19,201 364 | 183
Galvanized 1 2,650 .50 2.5
Iron
1- 2,050 39 2.0
1/4
1- 600 A1 0.6
172
2 3,050 .58 2.9
,L 3 2,600 .49 2.5
! 6 40 M .
Plastic 6 1,100 21 1.0
8 210 .04 0.2
10 200 .04 0.2
12 1,936 .37 1.8
L Total | 105,012 | 1989 | 100.0

* Less than .01 miles or .01 percent.

Source:  Annual PSC Water Utility Report prepared by

the Village of Pleasant Prairie

Timber Ridge Water System

The Timber Ridge water system is located just
north of the Illinois-Wisconsin border east of
STH 31. Supply for the system is obtained from
a deep well located near the Big Oaks Golf
Course east of Timber Ridge. This is known as
Well No. 2 and was drilled 1n 1976 to a depth of
1962 feet. A 20 inch casing extends from the
surface to a depth of 205 feet. Inside the 20
inch casingis a 16 inch casing extending to a
depth of 620 feet. The reminder of the well is a
15 inch diameter hole through rock,
predominantly dolomite and sandstone.

During normal operations the well discharges
to the distribution system and the adjacent
water tower. The well presently has a yield of
approximately 380 GPM or .547 MGD at 550
feet Total Dynamic Head (TDH). The well
?ump is a Layne submersible pump set at 460
eet in the well. Power for the well pump is
supplied by an electric motor (50 Hp, 460 volt,
60 cycle, 3 phase).

The pump and motor were installed in 1937.
The facility has a stand-by right angle drive
natural gas engine that was taken out of service
when the old vertical turbine pump was
removed and the new submersible pump
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installed.

Treatment at the facility includes the injection
of sodium hypochlorite and the addition of
polyphosphate. Sodium hypochlorite is added
in a 15 percent solution for disinfection
purposes while polyphosphates are added to
hold iron satisfactorily in solution.

When drilled, the well was test pumped at a rate
of 602 GPM for 24 hours with 96 feet of
drawdown for a corresponding specific capacity
of 6.3 gallons per minute per foot of drawdown.
On July 20, 1989 the static level in the well was
338 feet, the pumping level was 423 feet and the
drawdown was 85 feet. Assuming a yield of 380
GPM, the specific capacity of the well is 4.5
gallons per minute per foot of drawdown.

The Timber Ridge system contains a 200,000
gallon elevated steel storage tower located next
to the Well No. 2 pumphouse. The tower was
constructed in 1977 and is approximately 135
feet in height. The tower is connected to the
distribution system on 123rd Place by an 8 inch
water main. The USGS datum overflow
elevation of the tower is 8495 with a
corresponding base elevation of 714.5. The
tank was last cleaned and painted in the
summer of 1989. Water mains in the Timber
Ridge system are either 6 inch or 8 inch.

Pleasant Homes Water System

The Pleasant Homes Water System is located
just north of the Wisconsin-Illinois state line
east of 47th Avenue. Supi)ly for the system
consists of two shallow wells, one located at
122nd Street and 43rd Avenue known as Well
No. 3 and one located on 122nd Street near 47th
Avenue known as Well No. 4.

The Pleasant Park Ultilities Co., Inc., owned and
operated the Pleasant Homes Water System
until recently when the Public Service
Commission of Wisconsin require the Village
of Pleasant Prairie to take over the operation of
the system.

Well No. 3 has a submersible pump which
pumps aggroximalely 270 GPM to the system
via a 4,000 %aIIOn pressure tank. No data
regarding well depth, size or construction could
be located.

Well No. 4 has a submersible pump which
pumps to the system via a 500 gallon pressure
tank. The pump is used only as a back-up and
umps at a rate of 90 gpm. Again, no
information could be found regarding well
construction. The air lines in the wells are not
functional so no data on static or pumping
levels could be obtained.
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Table 3-38

Water Sales Records
Vitlage of Pleasant Prairie Water Ulility: 1980 - 1988

Total Gallons?

Gallons Estimated Gallons of Waler Sold (MG) of Water

Pumped | Residential Other | Purchased

Year (MG) GPCD RES COM IND PUBLIC | Total | Usage (MG)

1980 102.44 573 3177 11.03 42.33 0.82 85.95 4.00 6.90
1981 98.92 74.6 34.52 59.20 63.42 0.28 104.14 2.75 8.87
1982 98.81 18.1 36.81 13.00 54.31 0.46 104.58 2.95 11.45
1983 108.73 7.1 39.64 14.39 46.41 0.48 100.92 4.20 17.17
1984 120.55 91.9 48.13 14.32 58.24 0.70 121.39 0.80 23.24
1985 127.31 108.6 57.38 22.55 69.70 0.71 150.34 4.98 36.07
1986 180.47 76.2 51.09 19.72 71.53 1.77 148.34 | 1872 60.51
1987 146.36 60.4 36.94 21.22 18.77 2.13 139.06 4.80 15.79
1988 215.76 89.5 * * * * * .98 75.51
Average | 133.26 78.2 42.04 21.93 61.34 0.02 119.34 4.91 28.39

Data not available. Averages are of available data.

The Village of Pleasant Prairie purchases waler from the City of Kenosha

Source: Public Service Commission of Wisconsin Annual Report as supplied by the Village of Pleasan! Prairie




The water distribution system consists of a
series of 6 inch mains, 17,880 feet or 3.4 miles
in length. There is no elevated or ground
storage within the system other than the two
previously mentioned pressure tanks.

Zirbel Water System

The Zirbel Water System is located within the
confines of the Ladish System in western
Pleasant Prairie. The Zirbel Water System is
the oldest system in Pleasant Prairie and
consists of 2 shallow wells, a 30,000 gallon
elevated tank and a series of 3 inch and smaller
galvanized water mains.

Very few records exist as to the age or makeup
of the system. The first well has a small vertical
turbine pump located in a buried concrete vault.
Well No. 2 has a submersible pump in a small,
ground level structure near Well No. 1. The
pumphouse contains a 500 gallon pressure tank
that maintains pressures at approximately 45 psi
in order to keep the corroded galvanized mains
from breaking. The system has an emergency
connection to the Ladish System which supplies
the fire hydrants in the area. Pressures on the
Ladish System are greater, however, and the
corroded mains develop leaks when subjected to
these higher pressures. The Ladish system is
scheduled for abandonment in the near future.

Kenosha Wholesale Service Area

The Kenosha Water Ulility provides wholesale
water to Pleasant Prairie through five water
meters located as shown in Figure 3-20. Also
shown are meter locations proposed as of
January, 1990. The total number of customers
contained in these metered areas is estimated to
be 263. Each of the five areas are independent
of each other and require their own meters.
Four areas are served by the Kenosha primary
service area and one by the booster service area.

Somers Sanitary District No. 1
The Somers Sanitary District No. 1 water
system is located in the northeastern corner of
enosha County north of the City of Kenosha.
Supply for the system is from the City of
Kenosha water utility system at the southern
end of the district where water is metered by the
Kenosha Water Ultility.

The system is on the primary pressure district of
the Kenosha system and contains no pumps,
reservoirs, standpipes or elevated storage.
Water usage is included in the annual estimates
of usage by the Kenosha Utility and also
presented in Table 3-39. There are
approximately 50,109 feet, or 9.5 miles, of water
mains in the Somers Sanitary District No. 1
ranging in size from 2 inch to 8 inch. A listing
ggge mains in the district is contained in Table
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Table 3-40
Existing Water Mains
In Somers Sanitary District No. 1: 1988

Length | Length | Percent
In In of
Material Size Feet Miles Total
Casy 8" 15,470 293 308
Ductile
Iron
6" 17,045 3.23 34.0
3" 6,481 1.23 129 1|
Plastic/ 8" 7,517 1.43 15.1
Polyvinyl
6" 2,496 0.47 4.9
Copper 2" 45 0.01 0.1
Outside District
Ductile 8" 216 0.05 0.5
Iron
Plastic 8" 839 0.16 1.7
Total | 50,109 9.50 100.0 |
Source: Public Service Commission Annual Utility
Report.

Bristol Sanitary District East

The portion of the Bristol water utility which
lies in the study area is known as Bristol
Sanitary District East. The Sanitary District is
located just west of ISH 94 at STH 50. Supply
for the water system is from a deep well located
east of Bristol Parkway and west and south of
71st Street. The well is known as Bristol Well
No. 3 and was drilled in April, 1988 to a depth
of 310 feet. A 10 inch casing extends 10 feet
into the limestone formation and a 10 inch drill
hole makes up the remainder of the well. The
well drillers report was not on file at the DNR
at the time of this report.

During normal operations the well discharges
to the distribution system and the adjacent
elevated water tower. The well presently has a
ield of approximately 300 GPM or .432 MGD.
e well pump is a Layne-Bowler vertical
turbine style pump. Power for the pump is
supplied by a 40 Newman Electric Motor
rated at 1760 RPM, 460 volts, 3 phase, 60 cycle.
The facility also has a stand-by Hercules natural
gas engine equipped with a right angle drive
unit for use in the event of a power outage or
eg(l)lipmenl failure. The well is now producing
300 GPM with a corresponding drawdown of
approximately 32 feet for a specific capacity of
9.4 gallons per minute per foot of drawdown.

The Bristol Sanitary District East contains a
250,000 gallon elevated steel storage tower
located south of 71st Street and west of Bristol
Parkway East. The tower was constructed in
1988 and is approximately 152 feet in height.
The tower is connected to the distribution
system on Bristol Parkway East by a 12 inch









water main. The USGS datum overflow
elevation of the tower is 885.5 feet with a
corresponding base elevation of 733 feet. There
is approximately 8,300 feet of water main in the
Bristol system which is either 8 inch or 12 inch.

Water sales records for the Town of Bristol
Water Utility as a whole are contained in Table
3-41. Records for the well at Sanitary District
No. 3 are contained on Table 3-42.

Table 3-42
Monthly Pumpages - Town of Bristol Well No. 3
Pumpage In Gaillons
Month 1988 1989
January -- 591,000
February -- 501,400
March - 565,100
April - 576,500
May -- 975,200
June 937,900 1,653,900
July 1,290,400 1,118,100
August 1,386,700 -
September 1,163,000 -
October 912,400 -
November 697,600 -
December 1,199,800 --
Total 7,587,800 5,981,200
Average Daily 37,195 28,213

Source: Bristol Sanitary District No. 3

RECENT SEWER SYSTEM BYPASSING,
SURCHARGING AND BASEMENT
FLOODING

Two rainfall events were recorded in the
Kenosha area in 1989 which caused sanitary
sewer surcharging, sewage backups into
basements and several sewage bypasses.

The first storm occurred on June 21, 1989 and
only impacted the Kenosha Utility System. This
storm was a short duration/high intensity storm
that dumped 1.27 inches in approximately 1.5
hours in downtown Kenosha and, according to
reports, more than 2.0 inches in Western
Kenosha County. The raw sewage pumping
rate at the wastewater treatment facility
increased from 20 MGD to 85 MGD within a
two hour period. In addition, the main trunk
sewer north of the B}ant surcharged and caused
bypassing to Lake Michigan at 3rd Avenue and
68th Street. The local collection system also
surcharged and bypassir’lr%\ occurred at Taft
Road and 46th Avenue. There were reports of
approximately 50 basement backups due to
trunk and local collector surcharging. It is also
suspected that there was overflow out of a
manhole at the Washington Park Velodrome.
The Department of Natural Resources was
informed of the bypassing and classified the
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event as a "borderline” Category II bypass event
which means that it is very close to an event that
is likely to occur once every five years.

The second storm occurred on August 31, 1989
and September 1, 1989 and impacted the
Kenosha Ultility System and Pleasant Prairie
Sewer Utility District "D". This storm produced
a total of 2.86 inches of rain. The raw sewage
pumping rate at the Kenosha wastewater
treatment facility increased from 23 MGD to 95
MGD within a two hour period. In addition the
main trunk sewer north of the plant surcharged
and sewage overflowed out of manholes at
several locations and was bypassed at 3rd
Avenue and 68th Street. The local collection
system surcharged at nine locations and caused
sewage backups into approximately 70
basements and caused bypassing at Taft Road
and 46th Avenue.

The September storm also caused surcharging
in the gleasam Prairie Sewer Ulility District
"D" trunk sewer system. The treatment plant
reached peak capacity for three hours and was
unable to keep up with the influent flow.
Although the trunk sewer system backed up,
there were no reported instances of basement
backups or manhole overflowing.

The DNR has classified the September storm as
a Category II storm. Comparison with the
SEWRPC Intensity-Duration-Frequency curves
indicates that is was between a 5 and 10 year
recurrence interval event.

From these storm events the Kenosha Water
Utility has determined several sewer areas are
still 1n need of both short and long term
solutions to avoid continued basement backups
and bypassin%. Listed in Table 3-43 are those
areas identitied as problem areas in the

Kenosha Sanitary Sewer Surcharge Studvz.
Also contained in that report was a
recommended plan to help eliminate the
roblem areas. These areas are shown on
igure 3-21.

2. Ruekert and Mielke, Inc., 1989.
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Table 3-41

Water Sales Records
Town of Bristol Water Utility: 1979-1988

Total
Estimated | Gallons Million Gallons of Water Sold Percent
Res. Pop. | Pumped | Residential Other | Unaccounted
Year Served (MG) GPCD RES COM IND PUBLIC TOTAL | Usage For
1979 328 32.74 93.6 11.21 4.86 7.83 2.37 26.27 .38 5.9
1980 353 29.81 81.8 10.54 4.08 9.40 2.56 26.58 1.13 7.3
1981 373 30.46 93.9 12.78 | 2.89 9.26 2.26 27.19 1.20 6.8
1982 377 35.64 97.2 13.38 3.59 8.57 3.64 29.18 1.20 15.6
1983 399 37.11 97.3 14.17 | 547 10.03 4.03 33.70 1.20 6.2
1984 397 38.28 86.1 12.48 4.51 11.43 4.06 32.48 1.80 11.0
*1985 402 39.02 109.1 1600 | 4.44 15.13 4.47 40.04 1.80 *0.0
*1986 394 42.92 75.6 10.87 7.76 19.05 2.69 40.37 1.70 *2.0
*1987 423 37.11 80.6 12.45 7.19 15.02 2.46 37.12 1.11 *0.0
*1988 450 56.26 84.5 13.92 | 19.04 19.18 2.40 54.54 1.72 *0.0
| A 390 37.94 90.0 177 | 638 12.49 3.00 24175 * *

* Suspected meter error at pumping stations resulted in questionable results.

Source: Bristol Water Utility Annual PSC Reports







Table 3-43

Description of Sewer Surcharging, Bypassing and
Basement

Flooding Resulting from Rain Events of 1989

No.
From Area of
Figure Collection
3-21 System Identified Problem

1. Third Avenue Surcharged 60 inch
Interceptor at sewer caused
68th St. manhole covers to be
Bypass lifted and basement

flooding. Direct
connection to storm
sewer.

2. 50th St. to Basement backups
52nd St. from possible direct
27th Ave. to connections to
Pershing sanitary sewer.
Blvd.

3. 44th"Ave. to Basement backups
43rd Ave. possible direct
from 53rd St. connections to
to 57th St. sanitary sewer,

4. 75th St. to Basement backups
80th St. from and surcharging.
40th Ave. to
50th Ave.

5. Wilson Road Basement backups.
to 53rd St.
from 44th
Ave. to 40th
Ave.

6. 39th Ave. Surcharging, direct
from 76th St. connection and

1] to 80th St. indirect connections.

7. 2900 Block of Basement flooding

" 24th Ave. and substandard
slope for sewer main.
I 8. 67th St. 1o Basement flooding
60th St. from and sewer line
54th Ave. to blockages.
STH 31
|r EN 57th St.to Basement backups
60th St. from and surcharging
3rd Ave. top
It lakefront

Source: Ruekert & Mielke, Inc.

EXISTING SERVICE AGREEMENTS

Service agreements for sewer and water service
currently exist between the City of Kenosha, the
City of Kenosha Water Ultility and the Town of
Somers; the City of Kenosha, the Village of
Pleasant Prairie and the Town of Somers; and
the Town of Bristol Utility District East and the
Village of Pleasant Prairie Sewer Ultility
District "D". These agrcements are contained
in Appendix B of this report and summarized
below.

City of Kenosha, Kenosha Water Ultility and
Town of Somers

The existing agreement, dated [arch 20, 1985
rovides for the City of Kenosha Treatment
acility to treat all sanitary sewage originating

in the Town of Somers east of the sub-

continental divide. The City would provide an
interceptor sewer connection near the
intersection of 18th Street and 41st Avenue to
convey the sewage to the treatment facility.
City and Town sewer service areas were also
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provided in the agrccment.

The agrcement further dclincates the means by
which the Parkside (northside) interceptor
sewer shall be extended, instailed and financed
by the two partics. [t should be noted that at the
time of this report, this agreement was being
renegotiated.

A second agreement, dated March 1, 1988
between the City of Kenosha Water Utility and
the Town of Somers, is in effect regarding water
service to a portion of the Town of éomers
known as Fairfield Heights Subdivision. This
agreement basically allows the City to extend
water service to this portion of the Town on a
retail basis. In turn, the City water utility is
responsible for providing adequate service and
maintenance of the facilities. It should be noted
that additional water service agreements are
expected in  conjunction with  current
negotiations previously mentioned.

City of Kenosha and The Village of Pleasant
Prairic

The agreement currently in effect is an
amended agreement which supersedes a 1984
cooperative agreement for orderly development
between the City of Kenosha and the Town of
Pleasant Prairic dated December 9, 1988. The
amended agreement was in effect upon
incorporation of the Town as a Village. 'F‘his
agreement basically delineates those areas of
the Village which will receive water service and
sewer service and those areas of the City to
receive water and sewer service from the
Village. This agreement together with various
boundary adjustment agreements were the
predecessors to the incorporation of the Town
of Pleasant Prairie.

Village of Plcasant Prairic and Town of Bristol

The agreement by which the sanitary sewage
from the area of the Town of Bristol near IS
94 and STH 50 is conveyed to and treated at the
Village of Pleasant Prairic Sewer Utility "D"
wastewater treatment facility was entered into
on June 10, 1985. The agreement called for a
maximum average daily flow of 0.135 MG with
normal loadings to be received by the Village of
Pleasant Prairie from the Town of Bristol.




CHAPTER IV

ANALYSIS AND FORECAST

The previous chapter presents the results of the
inventory required to assemble the historic and
existing data relative to the study and study area.
The analysis and forecast phase is necessary to
rovide a basis for determining alternative plan
easibilities and adequacies to meet existing and
future needs. In this chapter, population and
economic activity level forecasts will be used to
develop sewer and water flows and, in turn,
determine water supply and sewerage facility
requirements. In Chapter V future demands will
then be compared to existing supply and
treatment facilities to identify areas of
deficiencies.

POPULATION, LAND USE & PLANNING

Population projections by quarter section have
been prepared for the study area by the
SEWRPC and are presented in Appendix B.
The population projections are also presented
graphically in Figure 4-1.

Table 4-1
Occupied Housing Units and Total Population in The
Kenosha Planning District: 1985, 2010 Intermediate
Centralized, 2010 Optimistic Decentralized and Ultimate
Development

2010 2010

Inter- Opti-
Category | 1985 | mediate mistic Ultimate
Occupied | 35813 | 39,651 47,705 68,793
Housing
Units
Total 96,572 { 97,176 | 127958 | 185855
Popu-
lation
Source: SEWRPC

The three scenarios for which projections were
developed are described as:

1. 2010 Intermediate Centralized
Development

2. 2010 Optimistic Decentralized
Development

3. Ultimate Development

For the purpose of this report, the alternative
plans presented in Chapter V will be evaluated
using the year 2010 Intermediate Centralized
Development Plan.  In turn, the selected
alternative will be evaluated under the two
remaining scenarios.

The year 2010 Intermediate Centralized
Development Plan follows the three basic
guidelines of the regional land use plan which
were presented in the previous chapter. The
ear 2010 Optimistic Decentralized
evelopment Plan assumes a much higher
population growth rate and greater rural
development. The Ultimate Development Plan
will be used as the year 2030 plan or a 40 year
development period.

The resident population of the study area is
anticipated to increase between 1985 and 2010
by approximately 604 persons or approximately
0.6 percent under the Intermediate Centralized
Development Plan; by approximately 31,386
persons, or approximately 32.5 percent, under
the Optimistic Decentralized Development
Plan; and by approximately 89,283 persons, or
approximately 92.5 percent under the Ultimate
Development Plan.

The alternative plans used to determining the
conditions described above; Intermediate,
Optimistic and Ultimate, may be expected to
result in year 2010 resident population levels in
the study area of 97,176 persons under the
Intermediate, 127,958 under the Optimistic and
a year 2030 resident population level of 185,855
under the Ultimate Development Plan.

Economic Activity

Economic activity for the area has been
projected by SEWRPC in terms of housing
units, persons per household, employment levels
and employment by general category.

Houscholds

The number of houscholds in the study area is
expected to increase over 1985 levels by
approximately 3,838, or approximately 10.7
ercent, to a total of 39,651 wunder the
ntermediate Centralized; 11,892, or about 33.2
ercent, to a total of 47,705 under the Optimistic
ecentralized; and 32,930, or approximately 92.1
ercent, to a total of 68,793 under the Ultimate
evelopment Plan. Table 4-1 and Figure 4-2
present these projections.

Employment

Anticipated future employment levels coupled
with anticipated future land use levels are
important in the determination of future
industrial, commercial and public water and
sewer use. Study area employment is expected
to increase over the 1985 level of 38,371 by
approximately 15,522, or 40.5 percent, to a total
of 53,893 under the Intermediate Centralized
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Figure 4-2
LEVELS OF FUTURE OCCUPIED HOUSING UNITS AND
TOTAL POPULATION UNDER THE VARIOUS DEVELOPMENT PLANS
GREATER KENOSHA UTILITY STUDY AREA
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Plan; by approximately 33,042, or 86.1 percent,
to a total of 71,413 under the Optimistic
Decentralized Plan; and by 92,118 or 240.1

rcent to a total of 130,489 under the Ultimate

evelopment Plan. The remaining employment
figures have been divided into two categories
entitied government and other which includes
agricultural, transportation, communications
and utility employment. Projections of future
employment by category is provided in Table 4-2
and in Figure 4-3.

Table 4-2

Total Employment by General Category in The Kenosha

Planning District: 1985, 2010 Intermediate Centralized,
2010 Optimistic Decentralized and Ultimate Development
2010

Inter- 2010

Category 1985 mediate | Optimistic | Ultimate
Agnicultural 449 415 423 143
Industnal 12,054 17.546 23,631 40,952
Commer- 12,644 | 25,852 36,044 74,311
cial
Transpor 1,414 1,549 1,839 2,605
tation,
Communi
cation
& Uility
Govern- 7310 8,531 9,476 12,478
mental
Totals 38,371 53,893 71,413 130,489

Source: SEWRPC

Land Use

Land use for the study area has been projected
based on the three scenarios; Intermediate,
Optimistic and Ultimate by SEWRPC and are
provided in Table 4-3. The Intermediate and
Optimistic plans for year 2010 are provided in
Figures 44A and 4-4B, respectively. The
Ultimate Development Plan is provided in
Figure 4-C.

The year 2010 Intermediate Centralized Plan
calls for a 12.5 percent increase in residential; a
38.0 percent increase in commercial; a 54.8
percent increase in industrial, a 16.4 percent
increase in transportation communication, and
utility; a 3.8 percent increase in government and
institutional; and a 17.6 percent increase in
recreational land use. A 7.9 percent decrease in
agricultural land use will occur under this
scenario.

The year 2010 Optimistic Decentralized Plan
calls for a 41.9 percent increase in residential; a
71.7 percent increase in commercial; a 107.8
percent increase in industrial; a 37.6 percent
increase in transportation, communication and
utility; a 12.9 percent increase in government
and institutional; and a 29.3 percent increase in
recreational land use. A 20.5 percent decrease
in agricultural and a 0.1 percent decrease in
wetland/woodland land use will occur under this
scenario.

.79.

The Ultimate Development Plan calls for a
107.9 percent increase in residential; a 207.5
percent increase in commercial; a 257.5 percent
increase in residential; a 94.6 percent increase in
transportation, communication and utility; a 33.8

ercent  increase in  government  and
institutional; and a 47.1 percent increase in
recreational land use. A 51.4 percent decrease
in agricultural and a slight percent decrease in
wetland/woodland land use will occur under this
scenario.

Previous Planning

Previous plans relating to sewer and water
service for the study area have been prepared by
SEWRPC and the Kenosha Water Ultility.
SEWRPC, in its Community Assistance

Planning Report No. 106" presented the refined
year 2000 sanitary sewer service areas for the
City of Kenosha and environs. These areas were
agreed upon by local government officials in
intergovernmental meetings and at public
hearings. Since 1985, the sewer service area has
been redefined until it reached its present
configuration as shown in Figure 4-5.

The Kenosha Water Utility also pre‘pared a plan
in 1987 for sewer and water service for year 2000
which is shown in Figure 4-6.

This plan, prepared in 1987 shows areas which
the Kenosha Water Ultility has planned to
include in their service areas for both sewage
collection and water distribution. The areas
shown on Figure 4-6 loosely coincide with the
area identified under the Ultimate Development
Plan prepared by SEWRPC.  This plan,
however, 1s for the year 2000 sewer and water
service areas.

The Village of Pleasant Prairie has employed
consultants to prepare facility plans for Sewer
Utility District "F” and Sewer Ulility District
"D".  The Sewer Utility District "F" plan
recommended the abandonment of the Pleasant
Park treatment facility and connection of the
service area to the City of Kenosha wastewater
collection system. This recommendation was in
keeping with recommendations from several
previous planning reports including the adopted
Area-wide Water Quality Management Plan;
The Kenosha Area Facilities Plan; and Sanitary
Sewer Service Areas for the City of Kenosha and

Environs'. The Sewer Utility District “Fg“gglanl
was abandoned in the spring of 1 as

1. SEWRPC Community Assistance Planning Report
No. 106, Sanitary Sewer Service Areas for the City of
Kenosha and Environs.
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Figure4-3
LEVELS OF FUTURE EMPLOYMENT UNDER
THE VARIOUS DEVELOPMENT PLANS
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Table 4-3

Generalized Land Uses in Acres Within The Greater Kenosha Planning District: 1985,
2010 Intermediate, 2010 Optimistic and Ultimate Development

2010 2010

Category 1985 Intermediate Optimistic Ultimate
Residential 8,878 9,991 12,597 18,466
Commercial 478 659 821 1,470
Industrial 805 1,247 1,673 2,878
Transportation,
Communication &
Utility 6,090 7,090 8,380 11,850
Government and
Institutional 996 1,033 1,125 1,333
Recreational 1,170 1,377 1,513 1,721
Agicultural 37,484 34,504 29,801 18,207
Wetlands and
Woodlands 6,060 6,060 6,051 6,036
Landfill, Dumps
and Extractive 354 354 354 354
Water 378 378 378 378
Total 62,693 62,693 62,693 62,693

Source: SEWRPC

recommended. The sewage now flows to the
City of Kenosha wastewater treatment facility.

The Village of Pleasant Prairie Sewer Ultility
District "Ig" was evaluated in a facilities plan
prepared in 1982 for the then existing secondary
treatment facility. The treatment (facilities
required upgrading}lo provide an adequate level
of treatment for future requirements. In this
study, the area in the Town of Bristol, adjacent
to STH 50 and ISH 94 was included as part of
the area tributary to Sewer Utility District "D".
This area is a commercially developed area
which contained some small on-site treatment
facilities. The recommendation resulting from
this study indicates that the flow from Bristol
should be treated at the expanded sewer utility
"D" facility.

Development of Future Flows

Flow estimates for both sewerage systems and
water systems are dependent upon past flow
rates, anticipated development, employment and
population levels, climatologic impacts causing
sewer system infiltration/inflow and water
demand, and suitability of soils for onsite sewage
disposal systems. In this section flows will be
developed based upon analysis of these factors
and engineering evaluations.

WASTEWATER FLOWS AND SYSTEMS

The wastewater flow rates in the existing and
roposed sewerage sysiems are broken down
into the four components defined in Chapter 2:

1. Residential

2. Commercial

3. Industrial

4. Infiltration/Inflow.

The first three components make up a category
called base flow which is completely made up of
wastewater and does not contain any infiltration
or inflow. The existing base flow rate can be
computed by a review of the existing water use
records and dry weather sewage treatment
records. The Kenosha Water Utility serves a
major portion of the service area and historical
records for the past 10 years were used to
compute average estimated residential,
commercial and industrial flow rates.

Water consumption records indicate that the
existing average residential flow component is
67.4 gallons per capita per day.



Table 4-4

Wastewater Flow Development Factors

1
* %
Flow Peaking Exist Future
Component Flow Rate Factor Peak Rate Infiltration | Exist Inflow I
Residential 67.4 gped 4:1 270 gped 170 gpcd
2.5:1 169 gpcd 170 gped
Commercial 6225 2:1 12,450
gpd/acre gpd/acre
8.65
gpm/acre
i 1568 2.4:1 3763
Industrial gpd/acre gpd/acre
2.61
gpm/acre
73 657 gpd/MH 15,412
gpd/MH
0.31 7.19 1.2 gpm/
gpmj/acre gpm/acre acre

Source: Ruekert & Mielke, Inc.

* Peaking factor is based upon tributary population per Chapter 2

**  Per SEWRPC Report No. 16 (Table 1)

1.2 gpm/acre = 170 gpcd assuming medium density development

***  Industrial Flow Neglecting Large Users

Total existing commercial water consumption
(1.930 MGD), based on historical records, was
averaged over the number of acres (310) of
commercial development. This 310 acres of
commercial land does not include the acreage
associated with selected large commercial users
which were analyzed separately. The total
commercial land use acreage is 478 acres
including the larger sewage generators. The
base average commercial flow rate was
estimated at 6225 gallons per day per acre. This
flow rate does not include Kenosha Memorial
Hospital or Saint Catherine’s Hospital which are
large users and were analyzed separately.

Industrial flow rates were estimated based on
the average industrial water consumption for the
previous 10 years. For this period, the average
daily industrial water use was 5.356 MGg.
Industrial land use in 1985, the latest land use
data available, was 535.26 acres. In 1985 the 10
largest users accounted for 93.3 percent of the
waler consumed and occupied 57 percent of the
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industrial acreage. These ten users were
analyzed separately. The remaining industrial
users used 0.359 MGD and occupied an
estimated 229 acres, this results in an
apFroximalc average daily flow rate of 1568
gallons per day per acre.

These average daily flow rates were then peaked
to simulate diurnal fluctuations. The residential
component was peaked using the expected peak
to average ratios of 4:1 or 2.5:1 based upon the
population the within basins. The commercial
component was peaked assuming a twelve hour
work day or 2:1 peak. The industrial component
was peaked assuming a ten hour work day or
2.4:1 peak.

Future base flow was computed using the same
base flow factors, as derived above and
multiplied by the future population, commercial
and/or industrial acreage.



The forth component is infiltration/inflow.
Infiltration is determined in an existing system
by calculating the minimum flow that occurs
between midnight and 5:00 AM. This flow is
assumed to be infiltration and is adjusted to
account for major industrial discharges. Again
the Kenosha Water Utility wastewater treatment
facility serves the majority of existing users and
historic records were reviewed to determine
infiltration rates. The treatment plant treats an
average rate of 4 MGD of infiltration. For
purf)oses of this study, it was assumed that
infiltration was equally dispersed throughout the
system and could be assigned equally to each
sewer manhole in the system. A constant
infiltration rate of 657 gallons per manhole per
day or 0.31 gpm/acre was computed. Infiltration
was not peaked but was assumed to occur at a
constant rate throughout the day because it is
dependent upon ground water conditions which
do not fluctuate rapidly.

Inflow was found to be the major component of
flow in both the Kenosha and Pleasant Prairie
systems and accounted for an increase in peak
flows of over 5 times average daily flows.
During the September 1, 1989 storm event noted
in Chapter 3 the Kenosha system is estimated to
have conveyed, treated and/or bypassed a total
peak rate of 110 MGD. The peak occurred in
the early morning and after subtraction of
infiltration and base flow a total peak inflow rate
of 94 MGD was estimated, which equals 1145
gped.  This storm was determined (0 have a
recurrence interval of between 5 and 10 years
and was used as the "Design Storm" for this
study. The Pleasant Prairie Sewer Utility
District "D" Plant also experienced a high inflow
rate during the September 1, 1989 storm
although there was no apparent bypassing. A
peak flow of 2.5 MGD was estimated of which
over 2 MGD was inflow. This corresponds to
approximately 1220 gped. With the absence of
system flow monitoring, it was assumed that
inflow was equally dispersed throughout the
system and could be assigned equally to each
manhole in the system. Therefore, for the
purposes of this study a peak value of 15412
gallons per manhole per day or 10,350 gallons
per day per acre (7.19 gpm/acre) was used.

To account for I/ in future systems a rate of 1.2
%};lm/acrc was applied to future developed land.

is corresponds to the infiltration and storm
water inflow allowances utilized in the Regional
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Sanitary Sewerage System Plan’. It also
corresponds to a rate of 170 gpcd assuming
medium density development. This is somewhat
less than the inflow experienced in the existing
systems. However, new systems should be
constructed tighter than the old Kenosha sewers
and the total peak flow will approach 400 gpcd
once peaks are combined which is a reasonable
design standard. Flow factors are summarized
on Table 4-4 .

Capacity Analysis of Existing Systems

Computer Simulation

The sewer systems analyzed under this study are

uite extensive which cause significant travel
time for sewage to travel through them. As a
result peak flows are atienuated as they route
througlg the systems. This attenuation tends to
dampen the peaks and effects sizing of
conveyance and treatment systems. Because of
this attenuation and interaction of the trunk
sewers, a distributed flow routing computer
model was developed to account for the
continual variations of the flow rate, velocity and
depth of flow. The model uses the Muskingum-
Cunge Method which approximates the solution
of modified diffusion wave equations.

The Muskingum-Cunge Method offers two
advantages over the finite difference solution of
the Saint-Venant Equations.

1. The solution is obtained through a linear
algebraic equation rather than (finite
difference  solutions  which  allows
computation of the entire hydrograph at
each cross section rather than requiring
solutions along the entire length for each
time step. is computational method
requires much less computer time.

2. The solution will also show less attenuation
which allows for a more flexible choice of
time and distance stcr which translates into
more numerical stability.

Disadvantages of the Muskingum-Cunge
method are that it cannot handle
downstream disturbances that propagate
upstream or large variations of the
kinematic wave speed.

The computer model that was developed
routed the design flow hydrographs through
representative existing trunk sewer reaches
based on the Muskingum-Cunge Method
described above. The peak flow resulting

1. SEWRPC Planning Report No. 16, A Regional
Sanitary Sewerage System Plan for Southeastern
Wisconsin.



from this routing was then compared to the
pipe full capacity of the existing trunk sewer
determined by the Manning formula. In the
cases where the peak design flow was
greater than the existing capacity of the
sewer under consideration, the model
output the required sizes of a relief sewer
laid at the same slope, a reconstructed sewer
at the same slope and a reconstructed sewer
at the slope of the ground surface.

To determine the extent of system
surcharging and bypassing, the model takes
the peak flows developed by the routing sub-
program for each trunk sewer reach and
computes the energy and hydraulic grade
lines (HGL) based on the major and minor
hydraulic losses. Trunk sewers flowing at
less than capacity and with a free discharge
are assumed to have a HGL equal to normal
flow depth.

Conveyance Systems.

In order to determine the adequacy of the
existing conveyance systems a skeletal system of
trunk sewers larger than 12 inches in diameter
was developed. This system represented the
sewer size, invert elevation and ground
elevations at points where hydraulic capacity
would change such as changes in diameter
and/or slope. The skeletal system used for this
study is shown on Figure 4-7.

The existing service area was then divided into
basins representing areas tributary to key points
in the system. A peak 24 hour hydrograph was
then developed for each existing basin
representing the base flow components plus
infiltration/inflow. The residential base flow
component was developed by using a diurnal
curve representing a peak flow at 8:00 as shown
in Figure 4-8. To this was added the 12 hour
commercial flow component, the 10 hour
industrial flow component and the 24 hour
infiltration component. A 24 hour inflow
hydrograph was developed as shown in Figure 4-
9. This hydrograph was also designed to peak at
8:00 so that all the peaks were aligned. These
basin