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Chapter 1 Introduction 

A comprehensive water quality planning process was established in the Federal Water 
Pollution Control Act Amendments of 1972 (Section 208 of PL92-500) and the Federal 
Clean Water Act of 1977. The Sewer Service Area (SSA) Plan is an important part of this 
process. The State of Wisconsin Administrative Code NR 121 establishes the regulations 
specifying policies, procedures, and requirements for Wisconsin’s area-wide water 
quality planning process. 

A Sewer Service Area (SSA) Plan, known as the Beloit Area Point Source Water Quality 
Management Plan was originally prepared for the Beloit Area in 1986, updated in 
January1998 in the Beloit-Clinton Area Water Quality Management Plan and was 
approved by the Wisconsin Department of Natural Resources on March 3, 1998. 

The purpose of the current sewer service area plan update, known as the 2030 Beloit Area 
Water Quality Management Plan is to provide a policy framework and set of guidelines 
to enforce the federal, state and local water quality programs in the City of Beloit and the 
surrounding area. The SSA plan inventories land use and environmental conditions, 
projects future land use, and proposes boundaries to guide the development of public 
sewer facilities. SSA plans are part of the comprehensive long range planning completed 
by the county, cities, villages and townships.  The plan identifies areas that can be 
developed to provide municipal services to communities in a way that protects public 
health, environmentally sensitive areas, and the water resources of the state.  
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Location of Plan 

The planning area is located in Rock 
County on the south central border of 
Wisconsin and Illinois.  The current 
Sewer Service Area (SSA) boundary 
incorporates parts of the City of 
Beloit, Town of Beloit, Town of 
Rock and Town of Turtle.  The Sewer 
Service Area is divided into two 
districts which are referred to as the 
City of Beloit Sewer Service Area 
and the Town of Beloit Sewer Service 
Area (1998 map shown on the right). 
Each district contains one wastewater 
treatment facility.  The proposed 
2030 Sewer Service Area will be 
discussed in Chapter 5 Plan 
Implementation.  This will include a 
description of how the new SSA boundary is established.   

Goals, Objectives and Policies 

The planning process establishes goals and objectives to provide a framework for the 
development of policies. The diversity of the local government interests requires that 
common goals are established for the Sewer Service Area Plan.  Without common goals, 
the beneficial achievements of one community’s action may be offset by the action of 
another community.  The objectives and policies are designed to address the issues and 
concerns within the Sewer Service Area Plan.  Goals, Objectives and Policies are defined 
as follows: 

 Goals are broad statements that express general public priorities. Goals are
formulated based on the identification of keys issues, opportunities, and problems.

 Objectives are more specific than goals and are usually attainable through
strategic planning and implementation activities. Implementation of an objective
contributes to the fulfillment of a goal.

 Policies are rules and courses of action used to ensure plan implementation.
Policies often accomplish a number of objectives.

The goals, objectives and policies stated below are based on the respective City and 
Town Comprehensive Plans.  Goals, objectives and policies have been developed for 
three areas of concern: Health, Environment and Land Use. 
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Health 
Goals 

1. Promote the provision of Water Quality services in an efficient, environmentally
sound and socially responsible manner.

2. Eliminate health hazards associated with failing private onsite wastewater
treatment systems (POWTS) and protect the quality of the water and land
resources in the planning area.

Objectives 

1. Provide safe and efficient sanitary sewer service throughout the plan area.

2. Correct inadequate sewage collection and treatment facilities which result in
potential threats to the health and welfare of the public.

Policies 

1. Protect groundwater resources by maximizing infiltration of clean water in known
groundwater recharge areas, supporting the clean-up of environmentally
contaminated sites, and minimizing potential future sources of contamination,
particularly in wellhead protection areas.

2. Eliminate failing on-site sewage systems within the 20-year sewer service
boundary.

3. All public and private sewage collection and treatment facilities shall be designed
and constructed employing current engineering standards and be consistent with
the federal, state and local water quality, public health and environmental criteria.

    Photo provided by Rock County  
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Environmental 

Goals 

1. Protect natural resource features within the Sewer Service Area.

2. Encourage the location of future development in areas suitable for development
where environmental impact can be minimized and sufficiently mitigated.

Objectives 

1. Identify and map unique environmental features, areas and corridors within the
boundaries and require these features to be depicted on all site plans, certified
survey maps and preliminary and final plats.

2. Direct development away from natural areas, drainage ways, critical infiltration
areas and floodplains to prevent potential future problems.

3. Encourage patterns and practices of land use and development that do not disrupt
the natural hydrologic system, including the balance between ground and surface
water.

4. Manage development of areas where environmental conditions indicate that the
development should not take place: areas with shorelands, wetlands, flood plain,
flood fringe, steep slopes, areas with soil limitations, hydric soils and areas with
unique and protected flora and fauna.

Policies 

1. Preserve environmental corridors by prohibiting new buildings in wetlands,
stream banks, floodplains, and on slopes greater than 20 percent. Also, strongly
discourage placement of new buildings on hydric soils outside of wetlands and
on slopes between 12 percent and 20 percent where other more appropriate sites
are available.

2. Protect the water quality of the Rock River, Turtle Creek, and their tributaries by
encouraging low impact development strategies.

3. Sewer extensions to environmental corridors should conform to applicable rules
and regulations and should be reviewed on a case by case basis.
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Land Use 
Goals 

1. Manage growth through a process involving all governmental units by guiding
development to areas of appropriate physical characteristics and supporting
infrastructure.

2. Promote future development by following approved comprehensive plans.

Objectives 

1. Promote development within the Sewer Service Area.

2. Prepare for future growth opportunities in such a way as to protect farmland,
natural resources and open disconnected, “leapfrog” development.

3. Manage growth by clearly designating transition areas where access to cost-
effective public sewer service and other public services are available to support
future urban development.

Policies 

1. Actively promote development and redevelopment where opportunities exist as a
means to improve neighborhood conditions, increase local economic and retail
opportunities, and make use of existing infrastructure investments.

2. Prioritize development in areas with existing utilities or within current sewer
service area boundaries.

3. Maximize the use of existing utilities (such as public water, sanitary sewer, solid
waste disposal, and power lines) and facilities within the SSA, and plan for an
orderly extension of municipal utilities and facilities within the areas identified
for future growth.

4. Ensure that utility systems have adequate capacity to accommodate projected
future growth; avoid overbuilding that would require present residents to carry the
costs of underutilized capacity.

5. Ensure the ongoing maintenance of existing on-site wastewater treatment systems
in the SSA and continue to work with property owners to connect to sanitary
sewer when appropriate.

6. Planned sewer extensions located outside the approved sewer service area will not
be approved until the area is amended into the plan.
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7. Sewer service should be adequately sized to handle projected sewage and water
volumes.  Sizing is based on code specifications.
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Chapter 2 Existing Facilities 

A Sewer Service Area (SSA) Plan incorporates a review of the wastewater treatment 
facility (WWTF), private onsite wastewater treatment systems (POWTS), public water 
supply systems and wellhead protection zones within the proposed boundaries.   

Wastewater Treatment Facilities 

The Beloit Area Water Quality Management Plan is divided into two sewer service areas 
or districts.  Each district has its own wastewater treatment facility which are referred to 
as the City of Beloit’s Wastewater Treatment Facility and the Town of Beloit’s 
Wastewater Treatment Facility.  A centralized wastewater treatment system, according to 
the U.S. Environmental Protection Agency (EPA), is a managed infrastructure consisting 
of a collection of sewers and a single treatment facility used to treat wastewater from an 
entire service area.  

    Photo provided by the City of Beloit 

The City of Beloit Wastewater Treatment Facility 

The City of Beloit’s current facility opened in 1991.  The WWTF accepts waste from 
customers within the city and also accepts wastes from the surrounding areas.  The 2012 
Compliance Maintenance Annual Report (CMAR) shows that the facility is operating 
within its design capacities.  Required by the Department of Natural Resources (DNR), a 
CMAR is a self-evaluation tool that promotes the owner's awareness and responsibility 
for wastewater collection and treatment needs, measures the performance of wastewater 
treatment during a calendar year, and assesses its level of compliance with permit 
requirements.  Design capacity is calculated using biochemical oxygen demand (BOD) 
which measures the amount of organic carbon that bacteria can oxidize. The design 
parameters for the facility include the following:  
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Influent  Design Limit 
Actual Range 

(Average) 

Monthly Average Flow (MGD) 11.3 3.326 
Monthly Average (C)BOD (Pounds per Day) 37,200 19,321 

Effluent Design Limit 
Actual Range 

(Average) 

Monthly Average (C)BOD Limit (mg/L) 25 6.7 
Monthly Average TSS Limit (mg/L) 30 10.1 
Monthly Average Phosphorus (mg/L) 2 1.1 

Miles of Sanitary Sewer: 172.81 
Number of Lift Stations: 11 

The influent Monthly Average Flow is running at approximately 40% capacity, with the 
effluent running at about 25% capacity. The overall grade for the 2012 CMAR was “A”, 
with a grade point average of 3.75.  The A grade indicates that the treatment facility is in 
good standing over all.  

City of Beloit Facility Use 

The City of Beloit’s WWTF use in 2012 is broken down into four categories: 
Significant Industrial Users (SIU), Residential, Commercial and Growth.  The total 
facility capacity is 42,140 BOD lbs., 10% is kept in reserve for safe facility operation 
making the allowable 37,926 BOD lbs.  

Figure: 2A 2012 BOD Capacity Source: City of Beloit 

There are four categories considered for capacity allocation.  Allowable capacity 
represents the full growth potential of the category. As shown in the table below (Figure 
2B) 20,244 BOD lbs are allocated for SIUs.  The City of Beloit’s data indicates an 
average daily use closer to 11,741 BOD lbs for SIUs.  

2012 BOD lbs (City of Beloit SSA Capacity) 

Facility Capacity 10% Safety Allowable 

42,140 4,120 37,926 



14 | P a g e

Figure: 2B 2012 BOD District Source: City of Beloit 

Different categories use different 
percentages of the plant's allocated 
capacity.  SIUs use the highest 
percentage at 53%, with Residential at 
16%, Commercial at 16% and a reserve 
of 15% for future Growth. Therefore, the 
facility has ample room for additional 
capacity, in addition to categories like 
commercial and residential having a low 
impact on the overall facility. 

The Town of Beloit Wastewater Treatment Facility 

Opened in 1969, the facility expanded in 1979 and 2003.  The Town’s WWTF is located 
on the west bank of the Rock River, and accepts waste from customers within the Town 
of Beloit and the Town of Rock.  

Photo provided by the Town of Beloit 

2012 BOD lbs (City of Beloit SSA District) 

SIUs Residential Commercial Growth 

20,244 6,000 6,000 5,682 
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The 2012 DNR Compliance Maintenance Annual Report (CMAR) shows that the facility 
is operating within its design capacity.  The design parameters for the facility include the 
following:  

Influent Design Limit 
Actual Range 
(Average) 

Monthly Average Flow, MGD 1.00  0.478 
Monthly Average BOD Pounds per Day 1,677.00 936.50 

Effluent Design Limit 
Actual Range 
(Average) 

Monthly Average BOD Limit (mg/L) 30 7.583 
Monthly Average TSS Limit (mg/L) 30   8.25 
Monthly Average Phosphorus (mg/L) 1     .85 

Miles of Sanitary Sewer: 25 

Number of Lift Stations: 11 

The influent Monthly Average Flow is running at approximately 48% capacity, with the 
effluent running at about 25% capacity.  The overall grade for the 2012 Compliance 
Maintenance Facility was A-B, with a grade point average of 3.25.  The A-B grade 
indicated that the treatment facility is in good standing over all.  

Town of Beloit Facility Use 

The Town of Beloit’s WWTF services the Town of Beloit and the Town of Rock.  The 
Town of Beloit is broken down into four categories: Residential, Commercial, 
Institutional and Industrial, while the Town of Rock is broken down into three categories: 
Residential, Commercial and Institutional.   

Town of Beloit Town of Rock 

Residential 532.742 Residential 232.292 
Commercial 36.663 Commercial 3.467 
Institutional 50.762 Institutional 46.092 
Industrial 2.142 

Total: 622.310 Total: 281.85 
Figure: 2C Projections for 2014, BOD Pounds per Day Source: Town of 
Beloit 

The projected 2014 BOD figures indicates that the Town of Beloit will have a total 
load of 622.31 pounds per day and the Town of Rock will have a total load of 281.85 
pounds per day (Figure 2C). The total load for the SSA Facility located in the Town of 
Beloit is 904.16 pounds per day (Figure 2D), which is under the 1,677 BOD pounds per 
day design capacity 
(2012 CMAR).   
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Both Towns show the highest BOD usage in Residential, followed by Institutional.  The 
Town of Beloit has a small amount of Industrial at 2.142 pounds per day, where the 
Town of Rock has no Industrial.  

2012 BOD lbs (Town of Beloit SSA Capacity) 
Facility Capacity 10% Safety Allowable 

1,677 167.7 1,509.3 
Figure: 2E Town of Beloit Plant Capacity BOD Pounds per Day Source: 2012 CMAR 

Different categories use different 
percentages of the overall projected plant 
capacity.  The overall plant design capacity 
is 1,677 BOD pounds per day, with 10% of 
this capacity (167.7 BOD) is kept in 
reserve for safe facility operation (figure 
2E).  The projected Plant usage 54% 
(904.16 BOD) this leaves 36% or 605.14 
BOD available for growth.   

Residential is showing the highest 
projected use at 46%, followed by 
institutional at 6%, commercial at 2% and 
Industrial under 1%.   

Private Onsite Wastewater Treatment System (POWTS) 

A Private Onsite Wastewater Treatment System (POWTS) is an onsite treatment system that 
collects, treats and disposes of wastewater from a single source in the same location. These 
are used in areas which are not served by a WWTF or centralized sewage system.  These are 
primarily located in rural areas or areas where the housing density is too low to justify a 
centralized sewer system. In these areas, residential or commercial development requires the 
use of a POWTS, also known as septic systems or mound systems. These are required to be 
inspected every three years and the tank pumped as recommended.  POWTS inspection 
and permits are administered though the Rock County Health Department by the septic 
system program.  The goal is to ensure that all private onsite wastewater treatment 
systems are properly installed, repaired and maintained. All sanitary permits must be 
obtained in accordance with State of Wisconsin and Rock County regulations.  



17 | P a g e

Figure: 2F 1998 SSA POWTS Location Source: Rock County Health Department 

Public Water System (Beloit Water Utility) 

A public water system provides water for human consumption and domestic use in 
addition to commercial and industrial use. At Beloit, water is pumped from wells, treated 
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as necessary and distributed through a water main distribution system. In Wisconsin, 
public water systems are regulated by the Wisconsin Department of Natural Resources 
under the delegated authority of the Environmental Protection Agency. The Beloit Water 
Utility has approximately 200 miles of water distribution and transmission mains.  
Currently there are eight wells, with four booster stations and four elevated storage tanks.  
This system serves an estimated 37,110 people inside the municipality and 12,753 people 
outside of the municipality.  There are service area agreements between the City and 
surrounding areas to provide water. 

Photo provided by the City of Beloit 

Private Onsite Well Water 

In Wisconsin, about 66% of the population drinks water drawn from over 750,000 private 
wells.  Private wells are safe, dependable sources of water if sited wisely, built correctly 
and maintained. 

Wisconsin DNR and EPA regulations that protect public drinking water systems are not 
enforceable for privately owned wells.  As a result, owners of private wells are 
responsible for ensuring that their water is safe from contaminants.   

The Rock County Health Department conducts programs that protect groundwater for 
drinking and other uses.  The County Health Department offers lab services for private 
well owners to test their water for nitrates and bacteria.  Water specialists distribute well 
water information, provide testing bottles and explain test results to well owners. 
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Chapter 3 Population, Land Use and Housing 

Projecting the future population within the planning area will help determine the extent of 
the Sewer Service Area (SSA) boundary.  Population size and housing may indicate how 
much land will be needed for future development. These trends and forecasts provide the 
basis for recommendations in this plan.  Projections are based on data generated by the 
Wisconsin Department of Administration (DOA) as required by the Wisconsin 
Department of Natural Resources (DNR).    

Population 

The population growth rate for the City of Beloit has shown to be slow in the past 30 
years.  U.S. Census figures show from 1980 to 2010 the City of Beloit experienced an 
estimated 1.25% population increase every 10 years (Figure 3A).   

Census Population Number 
Change 

Percent 
Change 

1980 1990 2000 2010 1980-2010 
City of 

Beloit 
35,207 35,573 35,775 36,966 1,759 5% 

Town of 

Beloit 
8,382 6,778 7,038 7,662 -720 -9% 

Town of 

Turtle 
2,703 2,458 2,444 2,388 -315 -12% 

Town of 

Rock 
3,399 3,172 3,338 3,196 -203 -6% 

Figure: 3A Source: Census Population Source U.S. Census 2010 

While the City experienced slow population growth, the surrounding townships in the 
planning area experienced a net decline in population of 1,238 people.  The bulk of the 
population loss in the surrounding townships occurred between 1980 and 1990.  This 10-
year period shows a drop of 2,076 people. Factors that contribute to this decline are aging 
of township population, City of Beloit annexations and limited residential development.  

After the population drop between 1980 and 1990, the combined Towns population 
began to slowly increase over the next 20 years.  However, this increase still does not 
replace the population lost during the 1980s.      

Population Projections 

The DOA population projections between 2010 and 2015 show a slight population 
decline in both the City and Towns (Figure 3B).  The only town to increase during this 
time frame is the Town of Rock.  The Town of Rock will increase slightly from the year 
2015 to 2025, where it will level off at a population of 3,450.  The City of Beloit’s 
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population projection beginning in 2020 will continue to increase, only showing a 
population increase of 2% from 2010 to 2030.  The population projections should be 
revisited every 5 years to insure that the projections are accurate.  

WDOA Population Projections 2010-2030 
Number 
Change 

Percent 
Change 2010* 2015 2020 2025 2030 

City of 

Beloit 
37,000 36,957 37,355 37,619 37,729 729 2% 

Town of 

Beloit 
7,522 7,364 7,386 7,383 7,349 -173 -2% 

Town of 

Turtle 
2,444 2,396 2,370 2,333 2,288 -156 -6% 

Town of 

Rock 
3,265 3,408 3,436 3,450 3,450 185 6% 

Figure: 3B WDOA Population Projections 
Source: Wisconsin Department of Administration (DOA) Demographic Service Center: 2012 

*2010 is to show the consistency between the Census population number and the DOA projection numbers.

Housing 

In addition to population projections, people per household and housing densities are 
required to determine residential land needs.   

Housing Units 1980-2010 
Number 
Change 

Percent 
Change 1980 1990 2000 2010 

City of 

Beloit 
13,415 14,033 14,253 15,177 1762 13% 

Town of 

Beloit 
3,057 2,613 2,938 3,307 250 8% 

Town of 

Turtle 
912 916 1,010 1,002 90 10% 

Town of 

Rock 
1,050 1,155 1,360 1,346 296 28% 

Figure:3C Housing  Source: US Census 2010 



21 | P a g e

The household size represents a 
typical dwelling unit that can be 
used in conjunction with population 
projections for estimating future 
dwelling units. According to the 
U.S. Census, a housing unit is 
defined as a house, apartment, 
mobile home, group of rooms, or a 
single room that is occupied as 
separate living quarters. Separate 
living quarters are those in which 
the occupants live and eat 
separately from any other persons in 
the building and which have direct 
access from the outside of the 
building or through a common hall. 
The housing units increased in both the Towns and the City between 1980 and 2010 
(Figure 3C).  However, the Rock County Comprehensive Plan predicts the housing 
market will slow down between 2015 and 2030, except in the Town of Beloit (Figure 
3D). 

Housing Projections 
2010-2030 

Number 
Change 

Percent 
Change 2015 2020 2025 2030 

City of 

Beloit 
15,269 15,454 15,601 15,954 827 6% 

Town of 

Beloit 
3,451 3,570 3,689 3,792 585 18% 

Town of 

Turtle 
1,061 1,066 1,068 1,073 22 2% 

Town of 

Rock 
1,508 1,532 1,554 1,580 123 8% 

Figure: 3D Housing Projection  Source: Rock County Comprehensive Plan 2035 

Current Land Use 

The current land use data provides a snap shot of existing uses of land in 2013. The SSA 
boundary incorporates the City of Beloit and parts of the Town of Beloit, Town of Turtle 
and Town of Rock.  The SSA is also divided into two districts containing the Wastewater 
Treatment Facilities operated by the City of Beloit and the Town of Beloit.  Rock County 
Land Use Inventory categories (Appendix G) were used to classify uses within the 
boundary and district areas.  To create a normalized set of land use terms (City of Beloit 
terms differed from the Towns), data was constructed using land use maps from the 
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respective communities and 2011 air photos to complete the process.  The existing land 
use within the SSA includes a mixture of residential, commercial, industrial, and 
institutional.  Each District’s Land Use inventory reflects the 1998 SSA Boundary and 
the proposed 2030 SSA Boundary (for more information on the 2030 SSA Boundary 
please see Chapter 5).   

City of Beloit  Land Use Inventory 

2030 SSA Boundary 1998 SSA Boundary 

Category Acres %  Acres % 

Residential     3,761.32 28.58% 3,499.86 27.66% 

Commercial & Industrial     1,450.53 11.02% 1,422.43 11.24% 

Transportation & Water     2,492.20 18.94% 2,404.90 19.01% 

Communication, Utilities, Institutional & Governmental        307.89 2.34% 306.483 2.42% 

Recreational        708.97 5.39% 700.927 5.54% 

Agricultural Lands & Usages     2,751.27 20.90% 2,766.77 21.87% 

Open Space & Vacant     1,412.56 10.73% 1,276.86 10.09% 

Religion & Cemeteries        276.34 2.10% 275.413 2.18% 

Total:   13,161.06 12,653.65 
Figure: 3E Land Use Inventory City of Beloit (2030 SSA & 1998 SSA) Map 1 

Source: Rock County Planning and Development Department GIS 

Town of Beloit Land Use Inventory 

 2030 SSA Boundary 1998 SSA Boundary 

Category Acres % Acres % 

Residential 1,312.86 22.74% 1,171.03 21.50% 

Commercial & Industrial 572.21 9.91% 572.645 10.51% 

Transportation & Water 864.47 14.97% 826.541 15.17% 

Communication, Utilities, Institutional & Governmental 218.43 3.78% 218.291 4.01% 

Recreational 268.19 4.64% 266.288 4.89% 

Agricultural Lands & Usages 1,442.82 24.99% 1,409.94 25.88% 

Open Space & Vacant 1,072.42 18.57% 961.677 17.65% 

Religion & Cemeteries 22.90 0.40% 21.057 0.39% 

Total: 5,774.29 5,447.48 
Figure: 3F Land Use Inventory Town of Beloit (2030 SSA & 1998 SSA) Map 1 

Source: Rock County Planning and Development Department GIS 
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Map 1: Land Use Inventory

Data Sources: Rock County Planning and Development Agency, City of Beloit, Town of Beloit, Town of Rock and Town of Turtle.
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Future Land Use 

Future Land Use data is used to guide the physical development of a community. This 
data is combined with community values that describe how and where to build, rebuild or 
preserve land.  The data below shows those land use projections within the current 1998 
Sewer Service Area boundary and the proposed 2030 Sewer Service boundary   

The Future Land Use column in Figure 3G below shows potential use changes from 
current uses in the Sewer Service Area 1998.  Figures 3H and 3I show the potential use 
changes for the proposed 2030 SSA Boundary (1998 area plus proposed additional 
acreage). This was accomplished by taking the Future Land Use maps from the City and 
Towns Comprehensive Plans to arrive at the projections.  If the land fell within the 1998 
SSA district, then Town or City future land use maps from their respective 
Comprehensive Plan is used to develop the projection data.   Additionally, if the land is 
outside of the 1998 SSA, then said Town’s future land use map from their respective 
Comprehensive Plan is used to develop the data.   

Problematically, the land use categories in each plan are not identical.  Therefore, it was 
necessary to combine some categories to create information that could be compared. For 
example, wetlands are included in the Transportation and Water category since this is a 
non-developable category.  

The greatest shift between the Land Use Inventory column and Future Land Use column 
in Figure 3G occurs in the Residential, Commercial and Industrial categories, which 
together increase by approximately 25% to account for 61% of the land use within the 
1998 SSA.   Agricultural lands and open space uses together decrease by 25% to account 
for only 10% of land use by 2030.   

  Sewer Service Area 1998  Land Use Inventory Future Land Use 

Category Acres % Acres % 
Residential 4,670.894 25.80% 6,543.686 36.17% 
Commercial & Industrial 1,995.076 11.02% 4,561.562 25.21% 
Transportation & Water 3,231.443 17.85% 3,217.365 17.78% 
Communication, Utilities, Institutional & Governmental 524.774 2.90% 754.849 4.17% 
Recreational 967.216 5.34% 903.104 4.99% 
Agricultural Lands & Usages 4,176.711 23.07% 1,742.870 9.63% 
Open Space & Vacant 2,238.536 12.37% 82.555 0.46% 
Religion & Cemeteries 296.471 1.64% 285.260 1.58% 
Total 18,101.120 18,091.25 

Figure: 3G SSA 2013, Map 2 Source: Rock County Planning and Development Department GIS 

The City of Beloit’s future land use within the 2030 wastewater treatment facility district 
is showing the highest potential uses in residential, followed by commercial and 
industrial category.  Projections for the 2030 Town of Beloit Wastewater Treatment 
Facility shows the majority future land use will be Residential.      
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City of Beloit District Future Land Use Map using 2030 SSA Boundary 

Category  Acres % 
Residential 4,923.60 37.346% 
Commercial & Industrial 2,817.90 21.374% 
Transportation & Water 2,402.00 18.220% 
Communication, Utilities, Institutional & Governmental  492.10 3.733% 
Recreational  787.34 5.972% 
Agricultural Lands & Usages 1,394.06 10.574% 
Open Space & Vacant    81.29 0.617% 
Religion & Cemeteries  285.32 2.164% 

Total:               13,183.61 
Figure: 3H City of Beloit Future Land Use Plan 2030 SSA Boundary, Map 2 

Source: Rock County Planning and Development Department GIS 

Town of Beloit District Future Land Use Map using 2030 Boundary 

Category  Acres % 
Residential             2,696.1700 46.55% 
Commercial & Industrial             1,852.2500 31.98% 
Transportation & Water                464.0400 8.01% 
Communication, Utilities, Institutional & Governmental                272.1920 4.70% 
Recreational                355.0580 6.13% 
Agricultural Lands & Usages                152.2100 2.63% 
Open Space & Vacant  0.5336 0.01% 
Religion & Cemeteries  0.0028 0.00% 

Total:             5,792.4564 
Figure: 3I Town of Beloit Future Land Use Plan 2030 SSA Boundary, Map 2 

Source: Rock County Planning and Development Department GIS 
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Chapter 4 Environmental Land Characteristic 

Examining the existing environmental land characteristics within the planning area will 
assist in defining future development patterns.  The DNR has established minimum 
criteria that should be evaluated when examining plan areas.  The guidelines established 
are as follows:     

Surface and Groundwater 

Surface water means all natural 
and artificial named and unnamed 
lakes and all naturally flowing 
streams within the boundaries of 
the state, not including cooling 
ponds, farm ponds and facilities 
constructed for the treatment of 
wastewater.  Groundwater recharge is the process where water moves down from the 
surface water to ground water. Groundwater is the part of the precipitation that infiltrates 
the soil to the water table.  There are three watersheds within the SSA: Blackhawk Creek, 
Bass Creek, and Turtle Creek.   

Blackhawk Creek watershed drains 106 square miles of Rock County east of the Rock 
River. It is primarily agricultural, but does have some highly urbanized areas including 
sections of the Cities of Janesville and Beloit. This watershed has a medium susceptibility 
for groundwater 
contamination based on DNR 
mapping.  

Bass Creek is a 109-square 
miles watershed that lies 
within Rock County west of 
and adjacent to the Rock 
River, and stretching from the 
state line at Beloit to just 
north of Janesville. While 
predominately agricultural, 
there are significant urban 
areas at the City of Janesville 
and Beloit.  

Turtle Creek watershed is 288 
square miles located in eastern 
Walworth County (62%) and 
Rock County (38%). Land use 
is primarily cash crop and 
dairy agriculture throughout 
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the headwater tributaries and main stem of Turtle Creek. Turtle Creek flows into the east 
side of the City of Beloit to join the Rock River just below the Illinois border. Cropland 
in the headwater areas and urban land use near the City of Beloit contribute the two 
highest erosion rates in the watershed. Also, stream bank erosion is a concern. A 1982 
inventory showed that 10 percent of stream banks in the watershed were eroding (see 
Rock County Erosion Control Plan). In 1986, this watershed experienced an estimated 
average soil loss of eight tons/acre/year. 

Shoreland and Floodplains 
Shorelands represent environmental features that should be given high priority for 
protection from development, particularly those shorelands that coincide with wetlands, 
as identified in the Wisconsin Wetlands Inventory Maps. A floodplain commonly called a 
100-year flood, is based on historical data and describes a flood that is expected to have a 
1% chance of occurring in any given year.  Development in shoreland and floodplain 
areas is strictly regulated, and in some instances, is not permitted.  The authority to enact 
and enforce these types of zoning provision is set forth in Chapter 59.692, Chapter 62.23 
and Chapter 87.30 of the Wisconsin Statutes, and Wisconsin Administrative Codes NR 
115 and NR 116. 

Wetlands 
Wetlands are areas where water is at, near or above the land surface long enough to be 
capable of supporting aquatic or hydrophytic vegetation and which has soils indicative of 
wet conditions. [s. 23.32(1), Wis. Stats.].   

Wetlands play an important role since they serve as a filter system of pollutants, and are 
invaluable in controlling flood waters, recharging groundwater, and retaining water 
during drought. These also provide valuable habitat for waterfowl and other wildlife, 
excellent cover and migration corridors for wildlife, and may support spawning and 
nursery habitat for fish and sanctuaries for rare and endangered species. Wetlands also 
offer education, recreational, and aesthetic benefits and opportunities. 

Wisconsin Administrative Codes NR 115 and NR 117 mandate that wetlands be 
protected in both the rural and urban areas of the state. In the unincorporated areas, NR 
115 protects wetlands or portions of wetlands within the shoreland zone that are 
designated on Wisconsin Wetland Inventory maps prepared by DNR. To protect wetlands 
in incorporated areas, NR 117 was enacted in 1983 and requires that all wetlands and 
portions of five acres or more in size located in the shoreland zone be protected, and 
outlines minimum shoreland zoning standards for Wisconsin cities and villages. In 
addition to NR 115 and 117, NR 103 outlines water quality standards for wetlands and 
requires that all practicable alternatives be considered to avoid and minimize wetland 
disturbance and to ensure preservation, protection, restoration, and management of 
wetlands. 

Any alterations that are to be made to any wetland, regardless of size, need to be 
reviewed and approved by the U.S. Army Corps of Engineers and the DNR. 
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Steep Slopes 
Steep slopes, defined as being a grade of 12% or more, have been identified as 
developmentally limited areas.  Construction activities on steep slopes can result in 
severe erosion and sedimentation issues.  This erosion deteriorates the water quality and 
can result in increased property damage downstream.  Elements in the area that may 
account for steep slopes are kettle or depressions.  

Soils 
Soils are composed of varying proportions of sand, gravel, silt, clay, voids and organic 
material. Under the soils layer is bedrock which is the solid rock beneath the loose 
materials.  The composition of a soil affect the specific properties of that soil in 
determining the capacity for supporting on-site wastewater treatment facilities.   

Natural Heritage Inventory review 
The Wisconsin Natural Heritage Inventory (NHI) is a part of the Wisconsin DNR’s 
Bureau of Endangered Resources.  This program shares standardized methods for 
collecting, processing and managing data for rare species and natural communities. The 
NHI will check for Element Occurrence (EO) in the area.  EO is a population of a species 
or an example of a natural community or feature naturally occurring at a specific, 
ecologically appropriate location. Labeled Natural Areas on the Environmentally 
Sensitive Areas Map, NHI are shown in quarter sections for the protection of the 
endangered resource (Map 3).  Projects located in the areas with listed endangered 
resources may be required to request additional information from the Wisconsin DNR 
prior to plat approval. Endangered resources data on the township-level for Rock County 
can be found at: http://dnr.wi.gov/topic/NHI/documents/Rock_County.pdf 

http://dnr.wi.gov/topic/NHI/documents/Rock_County.pdf
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Chapter 5 Sewer Service Area (2030) and Plan Implementation 

Sewer Service Area Boundary Determination (2030) 

The SSA boundary will be determined using four factors:  

1) Wellhead Protection Overlay District
2) High Density of Private Onsite Wastewater Treatment Systems (POWTS)
3) Future Commercial, Industrial and Residential Growth
4) Parcel Lines

Wellhead Protection Overlay District 

The wellhead protection overlay district is based on Substitute Amendment No. 2 
Ordinance No. 3483 filed on April 1st, 2013 by the City of Beloit (Appendix F).  The 
purpose of the Wellhead Protection Ordinance is to institute land use regulation and 
restrictions to protect the area water supply and to promote the public health, safety and 
general welfare of the residents.  By limiting the number of onsite systems in these areas, 
it reduces the risk of contaminates reaching the groundwater.  

High Density of Private Onsite Wastewater Treatment Systems (POWTS) 

The number of POWTS in a limited area can impact groundwater quality.  In this Plan, an 
effort is made to quantify what is defined as “limited area”.  The Wisconsin Department 
of Safety and Professional Services regulate installation and maintenance of POWTS, and 
Rock County Health Department issues the permits. 

Under Subchapter VII – Department Performance Monitoring SPS 383.71(6a) the initial 
performance monitoring shall emphasize the monitoring of areas where there is a high 
density of POWTS.  The focus is on subdivisions with lots of 1.5 acres or less.  
Therefore, the Plan uses this lot size as a “Unit of Analysis” for further calculations for 
areas of potential inclusion in the SSA boundary.  

According to Wisconsin State Statutes s.236.02(12), "Subdivision is a division of a lot, 
parcel or tract of land by the owner thereof or the owner's agent for the purpose of sale or 
of building development, where:  (a) The act of division creates five or more parcels or 
building sites of 1.5 acres each or less in area; or  (b) Five or more parcels or building 
sites of 1.5 acres each or less in area are created by successive divisions within a period 
of five years”.  Therefore, the new plan boundary will include subdivisions contiguous or 
near the existing SSA boundary, which contain a number of onsite systems.   
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Figure: A5 2030 SSA POWTS Location Source: Rock County Health Department 

Future Commercial, Industrial and Residential Growth 

City of Beloit 

Wastewater treatment capacity data for the City of Beloit SSA District indicates future 
planned growth in industrial, commercial and residential development can be 
accommodated.  Additionally, it is the City of Beloit’s policy to manage rural edge 
development and focus on development within the City.  “The future land use category 
defined several areas that may be appropriate for long-term City development beyond the 
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present 20-year planning period. Premature exurban development and premature utility 
extension should not be promoted in these areas.  Limiting premature rural “edge” 
development allows a more energy-efficient and sustainable future urban development 
pattern” (City Beloit Comprehensive Plan, Page 114).   

Town of Beloit 

The Town of Beloit’s Comprehensive Plan’s recommendations for the Town’s future 
land use decisions encourages community growth that minimizes rural and agricultural 
fragmentation and concentrates new growth towards areas with existing infrastructure 
and services. The Town of Beloit’s wastewater facility has been well maintained and 
updated regularly. The basic system infrastructure, such as trunk sewer mains and lift 
stations, are in place to serve the Town Utility’s service area. Wastewater treatment 
capacity data for the Town of Beloit SSA District indicates future planned growth in 
residential development can be accommodated.   

Parcel Lines 

The SSA boundary will follow tax parcel lines generated by the Rock County Real 
Property Lister’s Office.  Changes in accuracy of parcel mapping over the years may 
result in minor changes from the 1998 boundary lines to the 2030 boundary lines.  

Sewer Service Area Map (2030) 

The 2030 Sewer Service Area (SSA) boundary incorporates all of the City of Beloit and 
parts of the Town of Beloit, Town of Rock and Town of Turtle.  The Sewer Service Area 
is divided into the two districts which are referred to as the City of Beloit Sewer Service 
Area and the Town of Beloit Sewer Service Area.  Using the Land Use Inventory maps 
on GIS the 2030 Sewer Service Area is a total of approximately 18,935 acres, of which 
1255 acres (Yellow) is being added since the 1998 SSA boundary and 421 acres (Red) 
have been removed leaving a total of 834 acres (See Map 4).   

2030 SSA Boundary 1998 SSA Boundary Proposed Additional Acres 

Land Use Inventory        18,935         18,101               834 
Figure: 5B 2030 SSA Acres Source: Rock County Planning and Development Department GIS 

The majority of additional acreage is residential, however due to changes in the precision 
of parcel mapping over the years some added acreage is due to the boundary following 
parcel lines more accurately.  
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Areas added have been broken down into groups and numbered 1 though 10 (figure C5).  
The daily average Biochemical oxygen demand (BOD) per capita has been calculated to 
determine the additional acreage impact on the plant capacity.  According to 
NR110.15(4)2: When actual operating data is not available, the design loading shall be 

based on a contribution of  0.17 pounds of biochemical oxygen demand per capita per 

day. The quick facts census data from the U.S. Department of Commerce estimates that 

in the City of Beloit, Wisconsin there are 2.56 persons per household (2008-2012).  

Using the existing housing in each area a potential BOD per capita per day has been 

determined (please see appendix B for more detail of calculations).   

 

Area Current Location Total Acres 
Total potential 

people in each area  

BOD per 

Cap per 

day 

(potential) 

1 Town of Turtle 416.76 1287.02 218.79 
2 Town of Turtle 118.62 169.49 28.81 
3 Town of Turtle 98.69 157.90 26.84 
4 Town of Beloit 29.84 29.84 5.07 
5 Town of Beloit 75.22 112.64 19.15 
6 Town of Beloit 43.16 68.62 11.67 
7 Town of Beloit 111.17 176.75 30.05 
8 Town of Beloit 23.48 37.34 6.35 
9 Town of Rock & Beloit  239.32 369.64 62.84 
10 Town of Rock 98.64 224.78 38.21 

Figure: 5C BOD Acres Source: Rock County Planning and Development Department GIS number.  
Note: numbers have been trunked to the hundredth 

 

Of the areas added for the 2030 SSA, three areas are completely in the Town of Turtle, 
five are located entirely within the Town of Beloit, one is currently within both the Town 
of Beloit and Town of Rock and one area is entirely within the Town of Rock.  The 
majority have been added due to a high density of POWTS.  However, Areas 7 and 8 
have been added to follow tax parcel lines.  Area 1 has been added for two reasons.  First, 
because of the high density of Residential POWTS and secondarily, due to the location of 
an existing wastewater sewermain.  
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Of these areas 1 through 7 most likely will be serviced by the City of Beloit’s wastewater 
treatment facility adding a potential of 340.39 BOD per day to the plant capacity (Figure 
5D).  

Area Current Location Total Acres 

Total potential 

people in each area 

(2.56) 

BOD per 

Cap per 

day 

(potential) 

1 Town of Turtle 416.76 1287.02 218.79 
2 Town of Turtle 118.62 169.49 28.81 
3 Town of Turtle 98.69 157.90 26.84 
4 Town of Beloit 29.84 29.84 5.07 
5 Town of Beloit 75.22 112.64 19.15 
6 Town of Beloit 43.16 68.62 11.67 
7 Town of Beloit 111.17 176.75 30.05 

Total : 893.46 2002.27 340.39 
Figure: 5D BOD Acres Source: Rock County Planning and Development Department GIS number.  

Note: numbers have been trunked to the hundredth 

Areas 8 through 10 will most likely be serviced by the Town of Beloit’s wastewater 
treatment facility adding a potential of 107.40 BOD per day to the plant capacity (Figure 
5E). 

Area Current Location Total Acres Total potential 

people in each area 

(2.56) 

BOD per 

Cap per 

day 

(potential) 

8 Town of Beloit 23.48 37.34 6.35 
9 Town of Rock & Beloit 239.32 369.64 62.84 
10 Town of Rock 98.64 224.78 38.21 

Total: 361.44 631.76 107.40 
Figure: 5E BOD Acres Source: Rock County Planning and Development Department GIS number.  

Note: numbers have been trunked to the hundredth 

Technical Advisory Committee (TAC) 

Committee Function 

Oversee the Plan Updates process (Staff from the Rock County Planning, Economic & 
Community Development Agency and Environmental Health Department will serve in 
the role of facilitator and coordinator), including, but not limited to, the following 
activities: 

 Gather, review, and analyze data
 Prepare alternatives and options
 Select desired alternatives/options
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 Prepare, approve, and recommend deliverables (Plan updates containing desired
alternatives/options) to applicable government units

Major decisions and recommendations shall require Committee action and a vote for 
approval or denial, in accordance with the parameters outlined in the committee structure 
section below. 

Committee Structure 

Comprised of all local units of government affected by the Plan updates, including: 

 City of Beloit (Operator)
 Town of Beloit (Operator)
 Town of Turtle (Neighboring municipality)
 Town of Rock (Neighboring municipality)
 Rock County (Advisory)

Procedure for Sewer Extension Review 

The municipality or consulting engineer shall submit a letter, plan map of the proposed 
sewer extension and DNR Form 3400-0205 “Sanitary Sewer Extension Submittal” to 
the Rock County Planning and Development Agency. 

The Rock County Planning and Development Agency will review the submission and 
notify the applicant of the findings in writing within 15 working days of receiving the 
plan map.  If the proposed sewer extension is in conformance with the Water Quality 
Plan, the Rock county approval letter and map should be attached to the sewer 
extension plans that are submitted to the DNR with the application.    

Sewer Extension Policies 

 Extensions will not be approved beyond the 20-year SSA boundary unless the
plan is amended.

 Public sewer services will be extended to a developed area in a cost effective
manner.

 Sewer extensions will not be approved for development in 
environmental corridors.

Private Onsite Wastewater Treatment Systems (POWTS) within the SSA 

When properly operating, a POWTS safely treats wastewater by storing sludge and solids 
in a treatment tank and discharging wastewater to a dispersal component. A POWTS may 
be installed for new structures as well as a replacement system for an existing structure. 
A failing system is identified as:  
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 Discharging sewage to surface water, groundwater, drain tiles, bedrock or zones
of seasonally saturated soils.

 Discharging sewage to the surface of the ground.
 Causing the backup of sewage into the structure served.

If a POWTS failure occurs at an existing structure or if a sanitary permit application for a 
new structure is requested within the SSA, the property will be required to connect to a 
Wastewater Treatment Facility (WWTF) if the property meets two criteria: 

1. If the property is located in a residential cluster with lots of 1.5 acres or less.
2. Is located within reasonable distance to a public sewer.

a. A reasonable distance for the purposes of this section shall be deemed to
be not greater than 400 feet to a single-family residential property line and
not greater than 1000 feet to a multi-family residential (housing with three
or more units) or to a nonresidential property line.

b. The public sewer will follow a dedicated road Right-of-Way or established
sanitary sewer easement.

c. The sewer infrastructure will be available for connection within a
reasonable time period.

i. Reasonable time period for the purposes of this section shall be
considered within six months of the initial availability inquiry. 

ii. The six month time period may be extended if reasonable extenuating
circumstances will delay the availability. 

iii. Additional time may be allowed if acquisition of Right-of-Way and or
an easement is needed. 

If the property does not meet either of the two criteria, a letter from the SSA District plant 
operating municipality will need to be provided within 30 days of request to the Rock 
County Health Department stating that the property may be issued a Sanitary Permit. 

Determination of Non-Developable Areas 

Within the planning area there are a variety of conditions that act as control mechanisms 
on development.  Conditions range from legal restrictions that direct specific 
requirements, to minor influences that have little effect.  In order to direct community 
expansion, some of these conditions can also be applied as policies by the governing 
agencies.  

 Growth prohibited areas due to regulation restrictions or physical limitations.
 Areas where growth is controlled through existing local and state laws.
 Areas where growth should be discouraged due to construction difficulties or

would result in substantial additional costs, or physical problems.
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 Areas where growth should be encouraged due to cost effectiveness and present
acceptability

 Environmentally Sensitive Areas.

Sewer Service Amendments 

Two types of amendments are possible.  The first involves no change in the total service 
area; for every acre added, an acre is taken out of the plan area.  The second type involves 
an increase in the total service area.  The criterion for review of a proposed plan 
amendment includes the following information:  

 Sewer service can be provided in a cost effective manner
 The receiving, collection and treatment Facility can adequately transport and treat

the wastewater from the area
 Amendment is consistent with the policies and goals of this plan
 Conformance with local and county plans and zoning
 No significant adverse water quality and/or environmental impact associated with

providing sewer service to the area

The procedure for amending the plan should be similar for all the above cases.  If the 
request is initiated by a property owner, step 1 below will be necessary.  If the request is 
initiated by the Technical Advisory Committee (TAC), the process will begin with step 2.  
The steps required for plan amendment are outlined as follows: 

1. The property owner(s) may apply to the appropriate agency expected to provide
wastewater service to request the plan amendment area and the applicant shall
provide information showing that the proposal is consistent with the criteria for
review found above.

2. The request is reviewed and approved by the municipality with legal jurisdiction;
the application will be forwarded to the Technical Advisory Committee (TAC).
The application should be accompanied by:

 A map of the proposed area to be serviced;
 Existing and anticipated population and wastewater generation of the area;
 A description of the type of development that is expected to occur.

3. The Technical Advisory Committee (TAC), shall evaluate the application at a
public meeting within 60 days of submitted application.  The TAC will use the
Plan criteria and any other relevant factors when determining the
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recommendation. 

4. The TAC shall forward its recommendation to the Wisconsin Department of
Natural Resources (DNR).

5. If approved by DNR, the requested amendment will be adopted and become part
of the existing plan.

6. All involved parties will be notified when the amendment is completed.

Updating Plan 

A comprehensive review and update of the sewer service plan should be completed every 
five years.  The plan should be updated whenever there is an obvious change in 
community needs.  Updates to the plan area are intended to address the following 
components:  

1. A revision of the population and demographic projection shall be reviewed by the
Department of Administration (DOA).

2. A review of housing starts, population densities, household size changes, and
urban development trends within the planning area.

3. An assessment of the impact of major land use changes in the planning area.

4. An examination of the significant environment changes.

5. A review and revision of the goals and objectives of the plan based on present
concept and needs.

6. A discussion of any social or economic impacts on the area that may affect the
area wide water quality planning efforts.

7. A list and explanation of any interim amendment to the plan that occurred since
the last update to the plan.

8. A revised SSA boundary based on 20-year projection.

9. A review of any affective changes in the constitutional or implementation
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structure of the plan. 

10. An update of citizen participation efforts.

The plan update will be controlled and directed by the TAC committee. 
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Appendix A: TAC Meetings & Agenda
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APPENDIX B, BOD Calculations 

  
Acres 
w/house 

# of houses 
Acres per 
House 

 
undeveloped 
Acres  

Total 
potential 
houses 

Total 
potential 
people in 
each area 
(2.56) 

BOD (.17) 
per Cap 
per day 
(potential) 

 Total Acres 
Area 

1 416.8 169.1 204.0 0.8 247.7 298.7 1287.0 218.8 

2 118.6 43.0 24.0 1.8 75.6 42.2 169.5 28.8 

3 98.7 48.0 30.0 1.6 50.7 31.7 157.9 26.8 

4 29.8 12.8 5.0 2.6 17.0 6.7 29.8 5.1 

5 75.2 75.2 44.0 1.7   0.0 112.6 19.1 

6 43.2     1.6 43.2 26.8 68.6 11.7 

7 111.2     1.6 111.2 69.0 176.8 30.0 

8 23.5     1.6 23.5 14.6 37.3 6.3 

9 239.3 179.0 108.0 1.7 60.3 36.4 369.6 62.8 

10 98.6 66.3 59.0 1.1 32.4 28.8 224.8 38.2 

TOTAL: 1254.9 593.4 474.0 1.6 
  

2634.0 
447.8 

        
Areas added have been broken down into groups and numbered 1 though 10.  According 
to NR110.15(4)2: When actual operating data is not available, the design loading shall be 

based on a contribution of  0.17 pounds of biochemical oxygen demand per capita per 

day. The quick facts census data from the U.S. Department of Commerce estimates that 

in the City of Beloit, Wisconsin there are 2.56 person per household (2008-2012). The 

existing “acres with houses” in each area were used to populated undeveloped acres for 

the same area.   

 

As an example: Area 1 had 169.1 acres with house, 204 houses and 247.7 Acres without 
Houses or undeveloped Acres.   
 

                      
           

          
 

 
The number of potential homes is then calculated using the Acres without Houses / 
undeveloped Acres. 
 

                       
                       

                   
 

 
The number of potential homes is then added to the number of existing homes in the area 
to give a total of 502.74 potential homes in Area 1.  
 
                                                                        
 

In areas with no acres with houses (Area number 6, 7, & 8), an average of 1.61014 was 

used to determine potential homes per acre. The average has been determined by taking 

the total Acres with Houses 593.4 / Total number of homes 474.0 = 1.6 acres per house.  
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APPENDIX C, Technical Advisory Committee 
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Appendix D, DNR 
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APPENDIX E, Chapter NR 121
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APPENDIX F, Wellhead Protection Ordinance No. 3483 
 
Only the first page of the wellhead protection has been attached in addition to a water 
system map.  
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Appendix G, Rock County Land Use Classification Categories 
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